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A string that is stretched between fixed supports
separated by 75.0 cm has resonant frequencies of
420 and 315 Hz, with no intermediate resonant

frequencies. What is the lowest resonant
frequency?

(a) 250 Hz () 317Hz . -+
(c) 180 Hz (d) 105 Hz ~*°

Suppose 4.0 mol of an ideal gas undergoes a
reversible isothermal expansion from volume V,
to volume V; = 2.0V, at temperature T = 400 K.
Find the entropy change of the gas.

(Take In 2 = 0.693)

(a) 23.0]/K (b) 42.0 J/K

(¢) 51.6 J/K (d) 56.9 J/K

A uniform rod AB of mass m is hinged to a wall
at its lower end, while its upper end is held by a
rope attached to the wall. For what value of 6, the
tension in the rope is equal to mg/2?

(a) 30°

(b) 60°

(c) 45°

(d) none of these

Three sinusoidal waves of the same frequency
travel along a string in the positive x-direction.
Their amplitudes are y, y/2 and v/3 and their phase
constants are 0, 1/2 and & respectively. What is the
amplitude of the resultant wave? :

(a) 0.63y (b) 0.72y

(c) 0.83y (d) 0.52y

A sample of gas expands from an initial pressure
and volume of 10 Pa and 1.0 m? to a final volume
of 2.0 m? During the expansion, the pressure and
volume are related by the equation p = av?, where
a=10 N/m® Find the work done by the gas during

the expansion.
(a) 23] (b) 18]
(c) 9] (d) 43 ]

Two point +ve charges g each are place
(-1, 0) and (a, 0). A third +ve charge o is placed at

d at
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(0, v). Find the value of y for which the force at o

is maximum.

a a
a) —= (b)
@ 7 5
(c) a (d) 2a
A particle of mass 40 mg and carrying a charge 1
5 x 10° C is moving towards a fixed charge of #
magnitude 10 C. When it is at a distance of
10 cm from the fixed charge, it has a velocity of
50 cm/s. At what distance from the fixed chaﬁe

will the particle come momentarily to rest?
(b) 1.9%x 103 m

(a) 1.3x10% m
(c) 3.9x107m (d) 4.7 102 m
" In the circuit shown in the figure
3Q 2Q 2Q
9V 4Q

2Q 20 20

The current through 3 Q resistance is

(a) 05A (b) 0.7 A

(c) 10A (d) 1.2A

A, Band C are voltmeters of resistance R, 1.5R and
3R respectively. When some potential difference is
applied between X and Y, the voltmeter readings
are V,, Vyand V- respectively. Then

—0®
(C)-
=/
@ Vi=Wh=1 (b) Vi# V=V

(€ Va=Vaz 1 (d) Vi# V=V

A galvanometer has a resistance of 30 Q and
a current of 2.0 mA gives full scale deflection.
How will you convert this galvanometer into a

voltmeter of 0.2 volt range?
(a) 700 Q resistance should be oonncdcd parallel

to the galvanometer.
(b) 70 Q resistance should be connected parallel

to the galvanometer.



(© 7 O-O Q resistance should be connected .
with the galvanometer. mnected in series

18. Acopperwire 2
pperwire oflength 50.0 emand total resistance

of 11 X107 Qs i |
 Incedper ‘Q \{.\ formed into a circular loop and

T » N 1 ;

perpendicular to a uniform magnetic tield !

that is increasing at the constant rate of 100 wmt/s

1) 70 Q resista 3
() ] nce should be used in series wi
the galvanometer. S

1. A beam of 450 nm light is incident on a metal
< cta

having work functi At what rate is thermal energy gener .
£ ction 2 gy generated in the

e 2 eV and placed i loop?

\ ma:gm.hc field B. If the most ener f: -l ssalio . \)‘ 132 x 10° W

, emitted are bent i : getic electrons © 32107 W (b) 2.36 % 107

d . into circular arc of radius 0.2 (€) 3.68x10°W g W
f findB adins 0.2 v, . W (d) 423 x 105 W

(a) 236 x 107 T

19. An electron is n\()\.'ing at a spe
S at a speed \)f 100 - -
(¢) 69x10°T ¥ m/s along

t}\e x-axis through uniform electric and magnetic
hcld.s. The magnetic field is directed along the
~.axis and has magnitude 50 T. In unit-vector

(b) 146 x10°T
(d) 92 x10¢T
12. The de Broglie wavelength is given by

27, : .
4 (a) P=—k—' ®) p= h notation, what is the electric field? X
§ ; 2\ (@) (100V/m)j (b) (-100 V/m)k
¥ LN A A
1 © P @ p== (@ (S0Vmk (@) (00VA)
J| 13. Which of the following truth tabl 20. The half life of U™ undergoing «-decay s
to NAND gate? ables corresponds 1.5 x 107 sec. What is the activity of 238 gm
A B|Y Batee sample of U™ )
T A _B|)Y A BlY A BlY (@) 28 x10°s™ (b) 3.9 x 107 s™
5 113 g (1’ o o o1 0 0}1 (¢) 43x10%s™ (d) 5.6 x10°s™
0 0 1 e B o . .
1 o0l 1 olo 10 g (1) :] 11 21. An Intrnsic semiconductor has a resistivity of
1 110 1 11 1 101 1 111 0.50 © m at room temperature. Find the intrinsic
@ (i) (i) ) carrier concentration if the mobilities of electrons
@) (i ( and holes are 0.39 m*/volt sec and 0.11 m?*/volt sec
a) (iv) (b) (iii) respectively
(© @) (@ @ @ 12%10Ym® (o) 25107/
14. The range of nuclear force is of the order of (© 19 x10¥m’ (@) 3.1 x 10%/m?
0 = >
(a) 2x 107 _4“‘ (b) 1.5 x10'm 52. The wavelength of spectral line coming from 2
(c) 1.2x107 m - (d) 1.4x10"m distant star shifts from 600 nm to 600.1 nm. The

velocity of the star relative to earth is
(a) 30 km/s (b) 100 km/s
(c) 25 km/s (d) 200 km/s

15. What is the momentum of a photon having
frequency 1.5 % 10 Hz?
(a) 33x 1072° kg m/s
(b) 3.3 % 10-3* kg m/s
(c) 6.6* 10-3 kg m/s
(d) 6.6 * 1032 kg m/s

16. The two headlights of an approaching car are

23. A bulb is placed at a depth of 27 m in water’
(U, = 413) and a floating opaque disc is placed
over the bulb so that the bulb is not visible from
the surface. What is the minimum diameter of the

disc? _
1.4 m apart. At what maximum distance \.vill the (a) 8m (b) 12m
eye resolve them. Assume that the pupil diameter (© 15m (d) 20 m

s 5.0 mm and the wgvelength of light is 550 nm-
(a) 5km ~ (b) 10km
(c) 8 km (d) 5.3 km

24. What is the refractive index of material of a
plano-convex lens, if the radius of curvature of
the convex surface is 10 cm and focal length of

at may excite an the lens is 30 cm?

| 17. Find the wavelength of light th - . e X .
electron in the valence pand of dxarfii)nd to the @) < () )
conduction pand. The energy gap 1S 5.50 eV. i ) A
(a) 226 nm (b) 312 nm © 3 3

(d) 550 nm
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25. A ray of light incident norm
faces of a right angle prism is found to be tot
reflected as shown in figure. What is the minimum
value of the refractive index of the material of the

ally on one of the
ally

prism? A
(@) 2 .
(b) J3/2
45°
(c) 4/3 C‘“ J B
y

(d) none of these

26. In a two slit experiment with monochromatic
light, fringes are obtained on a screen placed
at some distance from the plane of slits. If the
screen is moved by 5 x 102 m towards the slits,

the change in fringe width is 3 x 10 m. If the
distance between slits is 102 m, the wavelength
of light will be
(a) 3000 A
(c) 6000 A
27. For base station to mobile communication, the

required frequency band is
(a) 540 - 1600 kHz  (b) 200 - 325 MHz

(c) 5.9-6.42 GHz (d) 840 - 935 MHz

28. A Carnot refrigerator extracts 35.0 kJ as heat
during each cycle, operating with a coefficient
of performance of 4.60. Find the energy per cycle

transferred as heat to the surroundings.
(a) 42.6 k] (b) 53.2k]
(c) 63.9k] (d) 72.5k]

29. A carrier wave of peak voltage 10 V is used to
transmit a message signal. What should be the
peak voltage of the modulating signal in order to
have a modulation index of 80%?
(a) 8V (b) 10V
(c) 12V (d) 14V

30. In the following equation, x, ¢ and F represent
respectively, displacement, time and force :

+ Asin(@t + ¢).

(b) 4000 A
(d) 7000 A

F=a+bt+

c+d-x
' The dimensional formula for A-d is
(a) T (b) L
(c) M - (d) TL!

31. The angle between the vectors
A=i+jand B=i+j+ckis30°.
Find the unknown c.

33. Fromtheadjoining graph, thedistance t'a“SVerSQd

(a) O (b) £1 B
2 1
(c) £, (d) % 2 b
° - = 4 ten
32. Resultant of two vectors A and B is of Magnityg oo
P.1f B is reversed, then resultant is of magnitu; ‘. o
Q. What is the value of P2 + Q%? e @
(a) 2(A?+BY) (b) 2(A? - BY) @
(d) A%+ B? («

(c) A*-B?

by the particle in 4 secis

V(m/s)

—p-Time
5 (sec)

(a) 60 m (b) 25 m
(c) 55m (d) 30 m
34. Which of the following graphs isfare pgy
possible?
8 g
g g
A a
Ti -
) ime (i) Time
9] Q
g g
& %
a . A .
T
(i) ime (iv) Time
(a) (i) and (iii) (b) (i)
(c) (ii) and (iii) (d) (iii)

35. A body travelling along a straight line traverse
one-third the distance with a velocity of 5 m/s.
The remaining part of the distance was covered
with velocity 3 m/s for half the time and with
velocity 2 m/s for the other half of the time. The
average velocity of the body over the whole time

of motion will be
(a) 3m/s
(¢) 2m/s

36. A projectile is thrown with an initial velocity of

(b) 5m/s
(d) 2.5 m/s

—

V=(pi+qj)m/s. If the range of the projectile i
double the maximum height reached by it, then

Scanned by CamScanner



39.

41.

42,

?/(a) l"‘f‘lz (b) q=4ap
(c) 9= <P

38.

(d) g=p

37. In the figure shown, the

tension in the horizontal
cord is30N. Find the weight
of the body B.

(a) 40N

(b) 30N

(¢) 20N

(d) 10N

In the following figure, an object of mass 1.2 kg is
at res’t at point P. If R and F are the reaction and
the frictional force, respectively, then

(ﬂ) R=6N;F=6\/§N T{)
(b)) R=3N;F=3/3N P
() R=6N;F=3N

7777777777777\

F

30°

(d) R=6V3N;F=6N

A body of mass 1.0 kg strikes elastically with
another body at rest and continues to move in
the same direction with one-fourth of its initial
velocity. The mass of the other body is

(a) 0.6 kg (b) 2.4 kg

(c) 3.0kg (d) 4.0kg

Moment of inertia does not depend on

(a) mass distribution of body

(b) torque (c) shape of the body
(d) the position of axis of rotation

Three thin uniform rods each of mass M and
length L are placed along the three axes of a
Cartesian coordinate system. The moment of
inertia of the system about z-axis is

2 2
(a) ML (b) 2ML
3
2
@ () ML?
Which of the following graphs represents the

gravitational field intensity due to solid sphere of
radius R?

Scanned by CamScanner

43.

44,

45,

46.

B

47.

g? R »>r ET R »r
(iii) (iv)

(a) (i) (b) (ii)

(c) (iii) (d) (iv)

If a graph is plotted between T? and r* for a planet,
then its slope will be

4n’ py M
(@) _Gﬂ (') 4’ /
(c) 4nGM (d) GM

Three particles of equal mass mare situated at the
vertices of an equilateral triangle of side I. What
should be the velocity of each particle, so that
they move on a circular path without changing [?

@ [Sm (b) \@
21
(C) 2Gm (d) %L;_I_

A projectile is fired vertically upward from the
surface of earth with a velocity of kv, where v,
is the escape velocity and k < 1. Neglecting air
resistance, the maximum height to which it will
rise, ‘'measured from the centre of the earth, is
(R =radius of earth)

@ £ ® 3
1-k2 k2
© = @ %

The velocities of a particle in S.H.M. at positions
X, and X, are V| and V, respectively. Its time
period will be

(a) 2= Evi_l;% (b) 2n Eti+x§;
X%—Xlz 9 =¥y
X3 - X} 8 2 [X2+X7)

(©) 2n ET;__V% (d) 2n (V,2+v§)
1 2

When a closed pipe is suddenly opened, the
second overtone of closed pipe and first overtone
of open pipe differ by 100 Hz. The fundamental
frequency of the closed pipe will be



(a) 200 Hz (b) 150 Hz

(c) 100 Hz (d) 50 Hz

The phenomenon of beats can take place

(a) for longitudinal waves only

(b) for transverse waves only

(¢) for sound waves only '

(d) for both longitudinal and transverse waves

48.

49. A solid sphere of mass 1.0 kg and diameter 0.3 m

is suspended from a wire. If the twisting couple
per unit twist for the wire is 6 x 10 N m/radian,
then the time period of small oscillations will be
(a) 0.7 sec (b) 7.7 sec
(c) 77 sec (d) 777 sec

A train approaching a railway crossing at a speed
of 120 km/hr sounds a whistle at frequency
640 Hz when it is 300 m away from the crossing.
The speed of sound in air is 340 m/s. What will be
the frequency heard by a person standing onaroad
perpendicular to the track through the crossing at
a distance of 400 m from the crossing?

50.

(a) 680 Hz (b) 640 Hz
. () 720 Hz (d) 358 Hz
* CHEMISTRY
OH OH
CHO

(1) CHClI; + aq. NaOH\
(ii)Hydrolysis i

The above transformation proceeds through
(a) electrophilic addition

(b) electrophilic substitution

(c) activated nucleophilic substitution

(d) benzyne intermediate

. In the diazotization of aryl amine the use of
nitrous acid is

(a) it suppresses hydrolysis of phenol
(b) it is a source of electrophilic nitrosonium

ion
(c) it neutralizes the base liberated

(d) all of the above
. When MnOQO, is fused with KOH, a coloured

compound is formed, the product and its colour

are :
(a) KMnO,, purple

(b) . K,MnO,, dark green

(c) Mn,0; brown (d) MnzO,, black

54. The decay of U nucleus by an o-particle

(b) Z4Th
(d) “%Th

(a) *%Th
(C) 236Th

90
55. Considering the elements B, C, N, F anq g; o
correct order of their non-metallic charactey is g
(a) B>C>Si>N>F (b) Si>C>B>N>F
(c) E>N>C>B>Si (d) F>N>C>Si>B
56. Complete the following nuclear reaction by
choosing the correct option

e +3He —> +2in
(b) *$Bk

(a) %Bk
(d) *¢Cm

(c) *HAm

57. P,O,, dissolves in water to give

(a) phosphorous acid

(b) orthophosphoric acid

(c) hypophosphorous acid

(d) pyrophosphoric acid

58. Which among the following expressions is not
correct ?

(@) W7 =7, A7+ AD
(by A" = —{;k‘jj +-1:7»‘;°
n n

(C) k‘cation = “cation X faraday

(d) x:nion )

59. The correct expression for Arrhenius equation
showing the effect of temperature on the rate
constant is (T, > T;)

= Hontion X faraday

k2 =t Ea TlTZ
@) logi3 "= 2.303R[T2 =T
(b) log k_ R _|L-T
0k ~2303E, | TyT,
k, E[T,-T.
@ =557
1
(d) 1o k_Z__. Ea‘ TZ—Tl
B10% T 2303R| ToT,

60. Which of the following relation is correct ?
(i) x/m = constant (at high pressure)
(i) x/m = constant x p"" (at intermediate
pressure)
(iif) x/m = constant x p" (at lower pressure)
(a) all are correct (b) all are wrong
(c) (i) & (ii) are correct (d) (iii) is correct

emission produces a thorium nucleus
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61. In the preparation of C

e a0 from C .
equilibrium CaCO,, CaCO, using the | 68. Which of the following are isoelectronic

K, is expressed as ; ' Ca0y, + COy molecules?
) (a) NO* and l’;’ (b) CO and o)y
; | log 1\,, - 7.282-.8_&?](‘)_("_ (c) CO and NO* . (d) O;‘L and sz
e complete  decompositi 69. The following reagent is us ' '
X \ ¢ . sition of g reagent is used for introducing a
tf,m;;leturL in Celsius to be llseduiq CaCoO,, the formyl group (- CHO) into the benzene ring,
(a) 1167 5 Bog (a) CO + HCI (b) HCN + HC}
(c) 8500 (d) 850 (c) both (a) & (b) . (d) none of these
62. If the salt M,X, QY ¢ 70. In the following sequence of reacti the ¢
solubilities, their KQ’ VZ’\ITZS 11: 25 1hav((; the same product is e e
; K g sp V¢ S dare relate as H 24+
E;; K*I’(jAV/’I2§) ’\SI'(QYZ) < KS’T(PZ:;) CaC2 O> A —E——-—-—->H /H2504 B [O]> C _‘-_M(OH)I D
Sp( 2 ) > Ks,,(QY,,) = K (P7 heat
(6) K, (MyX) <K, :(QY~) _ K.sn P-s) —> E
(d) Ko (MyX) > K‘, 2 sp(PZ3) (a) acetaldehyde (b) formaldehyde
sp\iVia -"‘P(Qyz) > K, (PZ N .
s Z3) (c) acetic acid (d) acetone
63. The emf of the cell involving the followi . .
2Ag* + H, 28 s BT owing reaction | 71. Arrange the following CH;CH,CH,CI(]),
s 0.80 volt‘ﬁhe t g +2H CH,CH,—CHCI—CH4(II), (CH,),CHCH,CI(1I)
" . . standard oxidation potential of and (CH,),C—CI(IV) in order of decreasing
silver electrode is i
(@) - 0.80 vol tendency towards Sy2 reactions
4 S \iot (b) 0.80 volt @ I>M>U>IV (b)) M>IV>I>1
g eedvel (d) - 0.40 volt (© H>I1>M>IV  (d) V>TI>1>1
64. In diborane (B,H;) there are 72. A carbonyl compound with molecular weight
(a) three 3c-2e~ bonds and three 2¢-2¢- bonds 86, does not reduce Fehling’s solution but forms
(b) four 3c¢-2¢~ bonds and two 2¢-2¢- bonds crystalline bisulphite derivatives and  gives
(c) two 3c-2¢” bonds and four 2¢-2¢- bonds iodoform test. The possible compounds can be
(d) none of the above (a) 2-pentanone and 3-pentanone
65. The hybridization states of [Ni(CO),], [Ni(CN)J- (b2 pentancne 810 Foehy SLMANTAE
and [NiCL 1 specie e (c) 2-pentanone and pentanal
and [NiCl4]* species are respectively (d) 3-pentanone and 3-methyl-2-butanone
(@) sp?, sp? dsp? (b) dsp?, sp’, sp* .

73. When propionic acid is treated with aqueous

(c) sp? dsp? dsp®  (d) sp’ dsp? sp’ o ,
NaHCOs, CO, is liberated. The 'C of CO, comes

66. Which of the following Grignard reagents is Bt
suitable for the preparation of 3-methyl-2-butanol ? (a) methyl group
(a) 2-Butanone + methyl magnesium bromide (b) carboxylic acid group
(b) Acetone + et};yl magnesium llaromide . () methylene group (d) bicarbonate
, + i magnesium
() Acete_:ldehy e % ISOPROEY & 74. The energy of an electron in the first Bohr orbit of
d Erzm;dc .onate + methyl magnesium H atom is - 13.6 eV. The possible energy value of
(d) Bthy . dp ropt the excited state(s) for electrons in Bohr orbits of
ety ; hydrogen is
67. Arrange the following acids in order of their (a) -34eV, (b) - 42 eV
increasing acidity (c) —68¢eV | (d) +6.8eV
COOH COOH  COOH CROH 75. The electrons identified by quantum numbers

NO, nandl(@)n=4,1=1; (i)n=4,1=0; ({l)yn=3,1=2;
O (iv) n'=3,/1 =1 can be placed in order of increasing
energy, from the lowest to highest as
' NO; OH

(@) (iv) < (ii) < (iii) < (1)

s D (b) (i) < (iv) < (i) < (i)
(A) (B) (©) » A(<)D (©) (i) < (i) < (if) < (iv)
a A<B<C<D (b) B< e, (d) (iii) < (i) < (iv) < (i)

(c) C<B<D<A (d)C<D<B<A
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76. One mole of an ideal gas expands at a constant
temperature of 300 K from an initial volume of
10 litre to a final volume of 20 litre, The work
done in expanding the gas is
(a) 750 Joule (b) 1726 Joule
(c) 1500 Joule (d) 3456 Joule

77. Assuming the salts to unionized in solution which
of the following has highest osmotic pressure ?

(a) 1% CsCl (b) 1% RbCl
(¢) 1% KCI (d) 1% NaCl
78. Which of the d-orbital is used in sp*d hybridization ?
(ﬂ) dn/ (b) dzjz
(c) dz2 (d) dy,

79. Formic acid can be distinguished from acetic acid
by reaction with
(a) NaHCO,
(b) dil. acidified KMnO, solution
(¢) 2, 4-dinitrophenyl hydrazine
(d) Na metal

80. An alkyl cyanide forms an amide when it is
treated with
(a) H,O + HCI (b) NaOH + H,0
(c) H,O, + NaOH (d) H,SO, + H,0O

81. A compound ‘X’ neither reacts with sodium
displacing hydrogen nor with phosphorus
pentachloride to give hydrogen chloride. X
reduces an alkaline solution of Cu (II) salt on
gentle warming. The structure of X is
(a) primary alcohol (b) secondary alcohol
(c) a ketone (d) an aldehyde

82. The end product (B) in the following sequence of
reactions is

CH,Cl XN, 4 HHO, g
(a) CH,COOH (b) HCOOH
(C) CH3NH2 (d) CH3COCH3
83. Given, '

N2 +3Hyg) === 2NHy,) ~ AH,
Hy(g) + Clyygy === 2HCl,) + AH,
The heat of formation of NCIl; in terms of AH,,

AHZ and AH3 is

(a) AH, =-AH, + 2

1

2472774
_ 1 3
(c) . AH, = 4H, —%AHZ—%AH:,

For the reaction
1

N;Qy ——> 2NO,+‘2‘ O,

~d[N,Og)
dt

d[NO,] _
dt
d0,]

dt
The relation in between k;, k, and k; is
(a) 2k, =k; = dk; (b) ky=ky=k,
(c) 2k; =4dky = ks (d) none of thege

In a Cannizzaro’s reaction, the intermediate
will be the best hydride donor is
H

g b
o

(c) MeO

H

(d) O,N
86. The gold numbers of A, B, Cand D are 0.04, 0.0002
10 and 25 respectively. The protective powers o
A, B, C and D are in the order

(@ A>B>C>D (b B>A>C>D
(c) D>C>B>A (d)y C>A>B>D

87. Whenchlorineis péssed through hot concentrate
alkali solutions which one of the following

formed
(a) [tetraoxochloric(VII)]
(b) [trioxochlorate(V)]
(c) chlorie(IIl) acid
(d) [monooxochlorate(l)}
88. Which of the following has —O—O— linkage
(a) HyS,04 (b) H,S,04
(c) HyS5,04 (d) HjS,04

89. KMnQ, gets reduced to
(a) K;MnQ; in neutral medium
(b) MnOz in acidic medium
() Mn* in alkaline medium
(d) MnO, in neutral medium

84.

= ky[N,O5]
ka[N,Os]

= ky[N,Os])

85. thax

(d) none of these
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‘ (‘Z)h ;I?(:;?:“J")’;'l-l“'vm“ 1S an outer orbital cornplex? 99, Artange the fellayrinig, carboeation i o for o)
(C) '(—-”(N'l,' iy “” ”"lv",‘l' i rensing f:hi'll‘"'/ -
‘ el (d) [Co(CNy, | (A (CH) 400, TIREANE |
91. i\:,\::;(i:q(;f the fnllnwin;; has largest number of T R A P 1y ’:il : ”,II;H‘AI “.,.(“”2
' (s) DrCecli=A () { «FF 8"
q 04 w P R A . - ” ~ A
8 Hr‘(‘:(';\z”)";)f({!’.’ L, ) [Coten),Cl)e () A=C=D=B ()] 2«
_Ic!i& 3 2‘ (CO)) (d) [Co(NI {17 100, 'S e 7, 601t RN, fhe follawing, s
Q,‘“ 92. In the following nuclear transmutation Chy / CHH
of 2 s 3 () o
k»,’h“e AUX — oy By Wy, o’ .
X¢ 1 Y >4 wtive
’hedja and Y respectively are cH CHO
o (a) ,n, “,Np (by 'y M0 ; Phaic
o - ) o "aNp by L=
L) (©) 1 n i (d) IH, "INp i CHO
O 0 93, LcC}‘mtchcrs principle is not applicable to CoiHe Chiy
(a) Feyy + Sy, Fesy, (© A1 ‘/ s
(b) }‘12(3) + 124” ——— . 2]'”(;,, & }“
(C) N2(1') * 3}"2( i — 2\1 4 g1
A [g) === i ll.’)'[
(d) Ny + Oy === 2NO,,, l) // -
. * 4. COX.
94. For a concentrated solution of a weak electrolyte (d Colls e ’(‘/ O
A,B,, the degree of dissociation is given as ' f’l/ ' ' i
(a) o= Ky /Clxty) (b) o= JK,Cl0p) ‘
c) = (K, [Cy-Txryn)/x*y
( (Keyf XY a 1000fa,»O0fori=1,2, ot and dagay .o a, =1, then
. (d) o= ‘,Kﬂi / xyc rrvinimum value of (24 a2 4 ag) 0. (2 a,)is
&004,03 95. Afuel hasthe sameknocking property asamixture (a) 2" (h) 2
V"’P%nz‘ of 70% isooctane (2, 2, 4-trimethylpentane) and () 2» (d) 2"
) N/ » ’ » ’ . £ v {
o f}?f}gj;pmm by volume. The octane number of | 105 ‘11 wolution set of the inequality
C> » » S -y
B)g (a) 100 (b) 70 47y 2y O for xE R in
(c) 50 (d) 40 (a) (=, 2) (b) (-2, =)
et | 96, When Friedel-Crafts alkylation of benzene is (c) (=2 =) (d) (2, %)
fOHOWM carried out with n-propyl bromide, the major | 103, Let a, b > O satisfy a® + b* = a = b, then
5§ propy y
product is (a) a* + 7 1 (b) a’ + b* <0
(a) n-propyl benzene (b) isopropyl benzene (c) a*+ b =1 (d) a? —~ab+ b <1
o ‘nzene yne of the above
(c) 2-ethyl bf“(’) ene  (d) none of the abOYE 40y A fair coin is tossed 100 times, The probability of
97, Cumene ?'))HZOH‘ > (X) and (Y) getting tail an odd number of times is
1 2%
1 1
g (X) and (Y) respectively are (a) 2 (b) 4
(g) to}uenc, propct’u;11 y (c) 0 (d) 1
toluene, propylchloride ,
(b) (;1 l,aictf)’r}:c 105. Let f(0) = sind(sind) + #in30) then f(9)
(o p cnO]/ T b (a) <0onlyfor® =0 (b) 20 for all teal 0
(d) phenol, acetaldehy (c) %0 for all real & (d) 20only for0 20
98. Hydrolysis of XeF and XeF, with water gives A S 20
(a) XeOF, (b) XeO,F; 106.1n a triangle ABC, if !:m—i- = -‘(~, and tanz =0
2. b
(c) XeO, (d) XeOF; the sides a, b, ¢ of the triangle are in
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(b) H.P.
(d) none of the above

(a) G.I

(¢) Al
107. The arithmetic mean of the roots of the equation

4 cos'v — 4 cos(n = x) + cos x = 1 =0 in the interval

(0, 315) is equal to

(a) 100 n

(¢) 50 n

(b) 49
(d) 51 n

108.1f a sin~'x — beos™'x = ¢, then a sin™'x + b cos7'x is
equal to
rmab + c(a =)

(a) (b) O
a+b

L mab—c(a=b) n

() a+b (d) 2

109.1f algebraic sum of distances of a variable line
from points (2, 0), (0, 2) and (- 2, - 2) is zero, then
the line passes through the fixed point

(@) -1L-1) (b) (1, 1)
(¢ (2 2) (d) (0, 0)

110. A line is drawn through the point P(3, 11) to
cut the circle ¥ + y? = 9 at points A and B. Then
PA - PB is equal to
(a) 205 (b) 9
(c) 139 (d) 121

111. The locus of the point of intersection of theg
tangents at the extremeties of a chord of the circle
X2+ 12 = @* which touches the circle x2 + y* - 2ax =0
passes through the point
(a) (a/2,0) (b) (0, a/2)

(c) (a,0) (d) (0,0

112.If the lines joining the origin to the intersection of

the line y = mx + 2 and the circle ¥ + y*> = 1 are at
right angles, then

(@) m=+3 (b) m=+J7
(© m=+1 (d) m=+5
113.1f the parabolas y* = 4x and x* = 32y intersect at

(16, 8) at an angle 0, then 0 =
(a) tan™'5/3 (b) tan™!4/5

(c) tan™! 3/5 (d) m/2
114.If the normal at the point P(0) to the ellipse'
2 2 e
ﬁw—% =1 intersects it again at the point Q(26),
then cos 0 = -
. 2
a) —-= b) =
(a) =g )3
3 3
c) = d) -=
() 5 (d)=3

115. The eccentricity of the hyperbola with lat

rectum 12 and semiconjugate axis 243, is e
(a) 3 (b) 2 grr .
() 23 (d) 2 .
116. The projections of a directed line segment on gl

coordinate axes are 12,4, 3. The direction cosine
of the line are

12 4 3 12 4 3
@ 13'13'13 ®) 1313713

12 4 3 ) g

© 131313 SURTUETURTENEN |

117. The equation of the plane that contains the pojng
(1,-1,2)and is perpendicular to ea.ch of the planes
?.\'+3y—2:=5andx+2y—32=8 is
(a) 5x+dy-z=7 (b) 5x -4y +z=7
() -5x+4y—-z=7 (d) 5x -4y -z =7

n/3
118. If I = j ,then I =
1++vtanx
/6
n T
@ 13 (b) 7 |
T _7_:_ ¢ 5
© 7 d) 3
n/2 n/4 3
119.1f I;= '[f(sin 2x)sinx dx and I,= jf(cos2x)cosx dx |
0 0
then Il/IZ =
(a) 1 b) 2

1
© (d) 2

120. The area bounded by the two parabolas 1? = x and
x? =y is given by :

(a) 1 ) 3
1 ¢ 1
() 3 (d) >

12LIf f(x) = plsin x| + ge™™' + rlxI® and if f(x) is.
differentiable at x = 0, then
(@ p=0,g=0andr=0
(b) p+4=0and ris any real number
(€©) p+q+r=0 (d) -p+q-r=0

122.1£ £(0) = 0, /(0) = 3, then y'(0) will be equal to,
where y = f( f( f( f(f(x)))))
(a) 0 (b) 3

(c) 34 (d) 3°
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il‘dx

o 9. Let f=1{(0, - 1), (-1, -3), (2, 3), (3, 5)} be a function

1 .
! 4. The parabola y* = 4x and the circle 2 +12 - 6x +1=0

p8. The solution of ;11— =x+y, y(0)=0is
X

hl.lf nisa naturz;l number,’then

4 Paper - 2011
s 2o

If f(x) = xe*0 =%, then f(x) is
(a) increasing on R
l ]
=, 1
2

(b) decreasing on [_
() increasing on (-—%, 1)

(d) decreasing on R

23

will

(a) intersect at exactly one point

(b) touch each other at two distinct points
(c) touch each other at exactly one point
(d) intersect at two distinct points

2
_x-1
h5.1f f(x)= A1 for every real number x, then the
minimum value of f
(@ -1 (b) does not exist
() O (d) 1

p6. The equation of the common tangent to the
Parabola y2~ = 8x and rectangular hyperbola xy=-1
is

(@) x-y+2=0
(c) 2x+y+1=0
p7.Let A and B be any two events, then P(A N B)
(a) P(A U B) — P(A€) — P(B)

(b) P(A)+ P(BY)

(c) P(B)+ P(A°)

(d) none of.the above

dy

(b) 9x-3y+2=0
(d) x+2y-1=0

(b) y=e*-x-1

(@) y=c*+x-1
(d) y=eX+x+1

(c) y=e*=x-1

from z to z defined by f(x) =ax +b. Then
(a)n=1,b=—2 (b) a=2,b=1

(c) a=2,b=-1 (d) a=1,b=2
0.Which of the following result is valid ?

@) (1+x)">(1+nx) for all natural number n
(b) (1+x)"=(1+ nx) for all natural number 7,

where x > -1
(€ (1+x)"<(1+nx)
(d) (1+x)"<(1+nx)

for all natural number n
for all natural number n

697

132. Which of the following statements is true ?

(a) V5lisa rational number
(b) each radius of a circle is a chord
) circleis a particular case of an ellipse

(c
e of a circle bisects each chord of

(d) the centr
the circle

133.1f n > 1 and n divides [n=1+1, then

(a) nis always even
(b) n has tobea composite number

(c) n is divisible by exactly two primes
(d) n has to be a prime

X X
ae bco_sx+ce -2, then
xsinx

134. If lim
x—0
(b) a=1,b=1 c=2

(a)a=1,b=2,c=1 ’
(d) a=b=c=1

(c) a»=2,b=1,c=1

135. The number of solutions of 22+z=0is

(a) 2 (b) 4
(c) 5 (d) 3
136. Reflection of the line az+ az = 0 in the real axis is
(@) az-az=0 (b) az+az=0
(¢) az+az=0 (d) az-az=0

137.If both the roots of the equation
X2 —6ax+2-2a+ 942 = 0 exceed 3, then

1

nz1, the(%\

(@) by, by by .....are in A.P.
(b) by, by by, .....are in G.I.
(c) by, by by ... are in H.P.

(d) none of the above

@) 124224 . 402 <3
(b) 12422+ ... +n*=1/3
(c) 12+ 2%+ ... +n?>n
(d) 12422+ .. + 12> 13

L

Scanne

140. If H, =1+-;—+ ..... +l, then - the value
n
3 5 2n-1. -
Sn—1+—2-+§+ ..... + . is
(a) H, +2n (b) n-1+H,
() H,-2n (d) 2n-H,

(@) a< % (b) a> —15
(c) a<1 (d) a> 191
138.The number of real values of x which satisfy the
equation —i—l— +|x| = 1 is
(a) 2 (b) 1
(¢) infinite (d) zero i

139.Let In = Jx" tan_l xdx. Ifa,l,,2+ b,, I,=¢, for all

of




141. The value of x satisfying logy(3x —2) = log;, x is

1
(b) “3

@ 3

(a) 1

e} -1 e
142.1f log; 2, log3(2’"— 5) and 10g3(2‘—§) are in AL, ,
then x is equal to '

147.1f A and B are two square matrices of th:;;: |
order and m is a positive integer, then c¥
(A+ B)'.'.' =MC A" +MC, AM-1B+MC,Am-2B2 4 G o
if t ’
(a) AB=-BA
(c) AB=2BA
148.1f the system of linear equations x +2y - 3; _
(p+2)z= 3, (2p+ 1)y+z=2hasno solution, ther;

(b) A"=0,B"<g
(d) AB=BA

(a) 8 (b) -8
(c) 3 (d) -3 (@) p=+2 (b) p==2
143.1f "~ 'C, = (k* - 3)("C, +1), then k belongs to (c)_ p =_;_ ' d) p=3
(a) (+3,2) (b) (—o= -2) |
© [—/3,43] (d) (2, =) sinx cosX cOSX
144.The number of positive integers n such that /| 149. Ifjcosx sinx cosx= 0, then the number o
2" divides n! is . . |cosx cosx sinx
(a) one (b) two: distinct real roots of this equation in the interyy)
(c) infinite . (d) zero _n2<x<m/2is
145. The expression "Cy + 2"C; + 3"C; + ...... i+ 1, (a) 2 (b) O -
is equal to (c) 1 (d) 3
(a) (n+1)2" (b) 2(n + 2) . ~
(c) (n+2)2"-1 (d) (n +2)2n+1 150. Let m be a positive integer and 0 <7 <m.
146.1f A and B are coefficients of x" in the expansions § T, 'mc 1
of (1+x)* and (1 + x)?' - respectively, then B/A is L | )
equal to : : The value of Z m-—-1 27 m+1 | will be
(a) i _ (b) 2 Olsin?m cos’m tan?m
y 1 (a) 2™ - (b) m+1
& @3 () m-1 (d) 0
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1. Ablock of mass 200 kg is being pulled up by men
on an inclined plane at angle of 45° as shown. The
coefficient of static friction is 0.5. Each man can
only apply a maximum force of 500 N. Calcu!ntc
the number of men required for the blotk to just
start moving up the plane

45°

(a) 10 (b) 15
() 5 ’ d) 3

2. Two strings A and B are slightly out tune and
produces beats of frequency 5 Hz. Increasing the
tension in B reduces the beat frequency to 3 Hz. If
the frequency of string A is 450 Hz, calculate the
frequency of string B.
(a) 460 Hz
(c)- 445 Hz

3. A resonance pipe is open at both ends and
30 cm of its length is in resonance with an external
frequency 1.1 kHz. If the spéed of sound is
330 m/s which harmonic is in resonance

(b) 455 Hz
(d) 440 Hz

(a) first (b) second
(c) third (d) fourth
4. The SHM of a particle is given by
;Oz (in MKS units). Calculate the

displacement and the magnitude of acceleration
of the particle at t = 1.5 seconds.

(a) -3.0m, 100 m/s®> (b) +2.54 m, 200 m/s2
(¢) -3.54 m, 140 m/s? (d) +3.55 m, 120 m/s?

5. Calculate the ratio of rms speed of oxygen gas
molecules to that of hydrogen gas molecules kept
at the same temperature
(a) 1:4
(€ 1:2

(b)

1:8
(d) 1:06
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0.

10.

11.

12

P v .

The coefficient of volume expangion of
49 x 10°" K-, Calculate the fractiona) ch
density when the temperature is rajoe
(a) 7.5 x 10 (b) 3.0 710
(c) 1.5x10" (dy 1.1 7 900

Avalanche breakdown in a PN junetion diode

due to £

(@) sudden shift of Fermi level

(b) increase in the width of forbidder, pap

(c) sudden increase of impurity concentration

(d) cumulativeeffect of increased electron Misionl
and creation of added electron hgle b

= li’I'lul i
'1”;1'11 ih it
by 3y

r)irg

Any digital circuit can be realised by repetitive
usc of only ;
(a) NOT gates
(c) AND gates

(b) OR gates
(d) NOR gates

A solid sphere of mass 1 kg, radius 10 cm 1ol
down an inclined plane of height 7 m. The velocy
of its centre as it reaches the ground level s

(a) 7 m/s (b 10 m/s

(¢) 15 m/s (d) 20 m/s

Two circular concentric loops of radii r, = 20 cm and
r»=30 cm are placed in the XY plane as shown in
the figure. A current I =7 amp is flowing through
them. The magnetic moment of this loop system
is

(@) +0.4k(Am?)
(b) ~1.5k(Am?) 2 )
(©) +1.1k(Am?)

(d) +1.3](Am?)

Ina Yodng’s double slit experiment (slit distance
d) monochromatic light of wavelength X is used
and the fringe pattern observed at a distance L
from the slits. The angular position of the bright

fringes are
l
(N ‘- )l

. 1 NA
(a) sin ](T) (b) sin™ — A



\

I§

s

o~

1
N 4+ —
‘in’][M] (d) sin™! L;j‘_)_k
© ° L | L

nergy levels of an electron in an atom are
<

“v() e

5 ) ole
itted when the electrons goes from higher to

:he jower level is
695 X 10” Hz (b) 368 x 1015 Hz
@) 56 x 10" Hz

(C) (d) 9.11 x 101 Hz

what is the work function of j; Substance if
K hotoelectrons arcjust ejected for amonochromatic
light of wavelength A = 3300 A (answer in eV) ?

(a) 3.75 (b) 3.25

b e (d) 0.75

4, The linear momentum of an electron, initially at
rest, accelerated through a potential difference of
100 V is e -
9.1 x 107
(¢)- 5.4 10
5. The de Broglie wavelength of a ball of mass 120 g
moving at a speed of 20 m/s is
(@ 35x10* m (b) 2.8 x10* m
() 12x10%*m (d) 21'x10* m

(b) 6.5 x 10-2¢
(d) 1.6'x 10-2¢

#6. A square card of side length 1 mm is being seen
through a magnifying lens of focal length 10 cm.
The card is placed at a distance of 9 cm from the
lens. The apparent area of the card through the

lens is
(a) 1 cm? (b) 0.81 cm?
(c) 0.27 cm? (d) 0.60 cm?

A object moving at a speed of 5 m/s towards
a concave mirror of focal length f=1m is at a
distance of 9 m. The average speed of the image
is -

(a) %m/s (b) 1—1—111/5
5 4
() = d) —m/s
5 m/s (d) o
8. The magnetic field of an electromagnetic wave
is given by

B,=3x 107 sin (10% + 6.28 x 102 1).
The wavelength of the e.m. wave is
(@) 6.28 cm (b) 3.14 cm
(€) 0.63 cm (d) 0.32 cm
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7 y Jrated by 2.3 eV. The frequency of radiatjon -

19.

20.

21,

22,

23.

24,

25,

26.

27.

A 50 volt a.c. is applied across an RC (series)
network, The rms voltage across the rcsistqncc 1s
40 volt, then the potential across the capacitance
would be

@) 10V (b) 20V () 30V

A pure inductance coil of 30 mH is con'nccted Atf)
an a.c. source of 220 V. The rms current in the coil
is

(a) 50.35 A (b) 23.4 A

(c) 305A (d) 123 A

A square loop of wire, side length 10 cm is pl
at angle of 45° with a magnetic field that changes
uniformly from 0.1 T to zero in 0.7 seconds. Tl'.le
induced current in the loop (its resistance is182)1s
(a) 1.0 mA (b) 2.5 mA
(c) 3.5mA (d) 4.0 mA

Theangle of dip atacertain placeon earth is 60° and
the magnitude of earth’s horizontal component of

(d) 40V

aced

~ magnetic field is 0.26 G. The magnetic field at the

place on earth is

(a) 013G (b) 0.26 G
(c) 052G (d) 0.65G

The dimensional formula for the magnetic field
is

(a) MT-2A- (b) ML2T-'A-2

(t) MT-2A-2 (d) MTTA-2

The maximum velocity to which a proton can be
accelerated in a cyclotron of 10 MHz frequency
and radius 50 cm is
(a) 6.28 x 108 m/s
(c) 6.28 x 107 m/s

The radius of the path of an electron moving at a
speed of 3 x 107 m/s perpendicular to a magnetic
field 5 x 10 T is nearly ‘
(@) 15em (b) 45 em  (c) 27 cm (d) 34 cm

(b) 3.14 x 10% m/s
(d) 3.14 x 10’ m/s

The resistance of the wire in the platinum resistance
thermometer at ice point is5 © and at steam point
is 5.25 Q. When the thermometer is inserted in an
unknown hot bath its resistance is found to be
5.5 Q. The temperature of the hot bath is

(a) 100°C (b) 200°C

(c) 300°C (d) 350°C

The density of copper is 9 x 103 kg/m® and its‘
atomic mass is 63.5 u . Each copper atom provides
one free electron. Estimate the number of free
clectrons per cubic meter in copper.

(a) 10" (b) 10% (¢) 10%  (d) 10%



a4

28. A conductor has been given a charge ~3 < 377 by (») /;' .
transferning electrons. Mass increase (n kg of the (e) 4O m
conductor and the number of electrors added 1 3%, The pomitiom of
the conductor are r(-'.pr‘rh'.l'iy O ! :
(a) 2= 10" and 2 = 10OV s SRS ) % ‘L;, €
(b) 53710 and 5 = 107 | eudodite of the it
(€) 3> 107" and 9 « 10" o gr=s-Sonkaialy
(d) 210" and 2 = 107 W, S
(<3 B.75
29. Under the action of a given coulombic force the |
acceleration of an electron is 2.5 » 107 m/s’. Then | 37. A momemtons '.! A 1 Haph
the magnitude of the acceleration of 2 proton /,—TV .’ .
under the action of same force is nearly - . (Use £ - F i » , -
(@) 1.6 <10 m/s?  (b) 9.1 « 1% mys? bl o SR
(€) 1.5 = 10™ m/s? (d) 1.6 » 107 m/s? () DVOI7 &% " T &
. i . e T - -
30. An electron initially at rest falls a distance of = 38. A umforin o }';7"""' S S i
Prwonsgenit ¥y

1.5 em in a uniform electric field of magnitude VT M e—
2 » 10 N/C. The time taken by the electron to fall laboratory chazniber. A proson (m, = 5 47
this distance is f
(@) 1321025 (b) 2.1 =10 | L ’
wcederation of the proton o s somed

(c) 1.6 x101%¢ (dy 29 1075
1974 mfe? by 167 «
7 atn Lo { * 2‘;' ’ ‘

—_—r
inCoulomb’s

W ]
31. The constant of proportionality -

) ) ) = i s 5 . - oy £ s
law has the following dimensions 39. A rod of length L and tnass M w roraspy .
(@) C2N m? (b) C2N-'m- | an axis P perpendicular o the 106 sedt
. - 4 b
(c) CCNm? (d) C2N-' m? f z-axis, passing, theough one end A of the
i mornenit of irertia for retatuom doens v -

32. The pressure on a swimmer 20 m_ below the .

surface of water at sea level is ‘
# £

(a) 1.0 atm (b) 2.0 a*m ; A
() 2.5 atm (dy 3.0 atm ; i ‘  S—
| A / p

33. The potential energy of 4-particles each of mass [ 4
1kg placed at the four vertices of a square of side P %’ Iy
length 1 mis .
(a) +4.0G (b) -7.5G ; (a) l;,{[} By =2
(c) -5.4G (d)+6.3G .

I~
N

(c) —=MI? (dy — war?
12

T e——

34. Two masses 8 kg and 12 kg are connected at the -
two ends of a string that goes over a frictionless | - ) )
, | 40. In the cydlic process shown in the P
pulley. Calculate the acceleration of the masses | g " .
S ) 2 ; calculate the work done.
and the tension in the string. Take g = 10 m/s | '
8 i

(a) 8, 144 (b) 4, 112 ; P
(c) 6,128 (d) 2,9 /. P &
L« | !

35. The backside of a truck is open and a box of Pt . if-‘—/
40 kg is placed 5 m away from the rear end. The | '
coefficient of friction of the box with the surface .
of the truck is 0.15. The truck starts from rest with
2m/s? acceleration. Calculate the distance covered
by the truck when the box falls off.

b -
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1 A -V Y P 2
,hfn% (a) Iv( 2 (b) n(&)
0 r&} 2
A T,p _ _
r“agm W © Z(Pz P2 -V)
s md%
W (d) (P22 — PiVy)
b actant ‘A’ i s .
ic%pﬁ; g, Thereac ant “A”in the following reaction ig ‘
Ksener;;‘*e CHO Q
”“itsjo' @ «ncx__f\la.(A)HE ' _
i CHO N
']Uznﬁ%d @) 2 I (b)
'*mzf{gj_ = OMe
0
keZ: o 2 0
ll
| pelaj
Ty (@ dLOMe (d) OH
U .
i '
n . Compound which shows positive mesomeric
§ aboy effect .
il (a) CH, = CH—Cl
o4 Ty (b) CeHs—N* —Me;
s Py () CH, = CH—-CH,Cl
(d) CiHs—CH = CHCI
43, Which of the’ following is an outer orbital
complex?
(a) [Cr(NHz)e]** (b) [Ni(NHs)e*
(c) [Fe(CN)el* (d) [Mn(CN)eI*
| 4. 0.32 g of metal gave on treatment with an acid
112 mL of hydrogen at NTP. Calculate the
equivalent weight of the metal.
(a) 58 (b) 32 (c) 11.2 (d) 24
5. A current of 0.5 amperes is passed for 30 minute
. through a voltmeter containing CuSO, solution.

Find the weight of Cu deposited.
(a) 318 g (b) 0318 g
(c) 0.29 g (d) 0.150 g

46. Which of the following is not an artificial

Ssweetener?
(a) Aspartame
(c) Sucrose

(b) Sucrolose
(d) Alitame

47. Gold number indicates
(a) protective action of 1
(b) charge on gold sol

yophilic colloid
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48,

49,

50.

51.

52.

53.

54.

55.

56.

-57.

58.

59.

Wk,

_.681

(€) protective

(d)

; action of lyophobie colloid
quantity of pold diss i i
pold dissolved in a given sol

Which of the following will
ammonia ? 1

(a) Agl
(c) AgCl

dissolve in excess of

(b) AgBr
" (d) None of these
Who discovered the first noble
(a) Neils Bohr |
(¢) Neil Armstrong,

gas compound?
(b) Neil Bartlett

(d) William

Which of the following sets will have highest

hydration enthalpy and highest ionic radius ?
(a) Naand Li (b) Li and Rb

() Kand Na (d) Cs and Na

What type of structure does (NPCl,), have?

(a) Linear (b) Hexagonal

(¢) Cyclic (d) Polymeric

The pH of the solution produced by mixing equal
volume of 2.0 x 10°* M HCIO, and 1.0 x 102 M
KClO, is |

(@) 27  (b) 23 ()30 (d) 1.0

Which of the following is non-existent ?

(a) AlEFZ- (b) CoF

(c) BF¢ (d) SiF-

Which of the following is extracted from sea
weeds ?

(a) Quinine
(c) lodine

How many hydrogen bonded water molecule(s)
are associated with CuSO,5H,0?

(@) 1 (b) 2 (c)3 (d) 4

The total number of atoms of all elements present
in 1 mole of ammonium dichromate is

(a) 19 (b) 6.023 x 102

(c) 114.437 x 10% (d) 84.322 x 10%

What is the magnetic moment of Fe' ion in
[Fe(CN)gl*? '
(a) 173 BM.

(c) Diamagnetic

(b) Astatine
(d) Germanium

(b) 5.9 BM.
(d) None of these.

For the 19" electron of K the values of quantum

number will be
1
(a) X(t)=5cos (b) s m/s

1 5 s
@ i (d gmis

Which of the following bases is not present in
DNA? '



65.

66.

67.

60.

61.

62,

63.

64.

(b) Guanine

(a) Alanine
' (d) Uracil

(c) Cytosine
A student accidentally added conc. H,SO; to
potassium permanganate and it exploded due to
the formation of an explosive which is

(a) MnO (b) Mn,0O4

(c) Mn,yOs (d) Mn,0O,

Which of the following is Vaska’s compound ?

(a) [Ni(PPh;),Cl,] (b) [Rh(CO),Cl],

(c) trans-IrCI(CO)(PPh;),

(d) IrCI(CO),(PPhj),

How many stereoisomers are possible in case of

3-chlorobutan-2-ol ?
(a) 2 (b) 6
(c) 8 (d) 4

Which of the following has smallest number of
molecules ?

(a) 11.2 L of O, at NTP
(b) 8.0 g of O, (c) 0.1 mole of O,

(d) 2.24 x 10* mL of O, !
Which of the following is not optically active ?
(a) Glycine (b) Tyrosine

(c) Lysine (d) Alanine

Which of the following is not a fat soluble vitamin?
(a) Vitamin A (b) Vitamin K '
(c) Folic acid (d) Vitamin E

Which of the following exhibits square pyramidal

geometry ? - ,
(a) XeF, (b) XeO,
(c) BrFs (d) XeF,

Which complex of Co? will have the weakest
crystal field splitting ? '

(a) [Co(CN)e]*

(c) [Co(en)s]*

(b) [CoClel*
(d) [Co( Hzo)slz+

- Theratio of rates of diffusion of hydrogen chloride

and ammonia gases is
(a) 1:1.46
(c) 146:1

(b) 1:2.92
(d) 1:0.73

. What shall be the pH of a weak acid of 10° M

concentration which is only 10% ionized ?
(@) 3 (b) 4 (c) 5 (d) 6

- Which of the following is the major source of
‘magnesium and is also a double salt ?

(a) MgCO, (b) Mg,P,0,
I

(c) Mg< (d) KCIL.MgCl,.6H,0
CHs .

Scanned by CamScanner

71.

" water with

79

Phosphine can be prepared by the react; ]

f

(a) calcium phosphide

(b) calcium hydride

(c) calcium dihydrogen Phosphate
(d) calcium phosphate

72. The white ZnO turns yellow on heat:
s atmg b@CausQ
(a) Frenkel defect
(b) Metal excess defect
(c) Metal deficiency defect
(d) Schottky defect

73. Which of the processes is used in thermit
welding? %
(a) TiO, + 4Na — Ti + 2Na,O
(b) 2Al1 + FeZOQ - A1203 + 2Fe
(c) SnO, +2C — Sn +2CO
(d) Cr203 + ZAI — AI203 + 2Cr

74. Which of the following has least tendency ¢,
undergo catenation ? ’ ,
(@) C (b) Si () Ge  (d) Sn

75. Methyl magnesium bromide on reaction with SO,
followed by hydrolysis gives ‘
(a) Methyl sulfonic acid
(b) Dithioacetic acid
(c) Methane sulfinic acid
(d) Ethane thiol :

76. Which of the following configuration can undergo
distortion?
(a) tZ.QZ(-’g: (b) tzgﬁegz
(C) tZg eg . (d) ! tzg“ego

, 77. Order of the base strength of the compounds
0 : o
\/\ _ _ :
(@) (ii) (iii) (iv)

(@) iv>ii>i>ii (b) iii >ii >iv>i
(¢) ii>iii>iv>i (d) ii>iii>i>iv

78. Which of the following molecules does not have

net dipole moment ?

(a) CH, - Br (b) CH,Cl,
HCOO B _ 7
(c) H (d) =y

- Br x
. IUPAC name >\/r\/\Cl is




Q (‘]) ]J-(linﬁj‘M\hN» s
e (by 3 m,,,,"""3"\3-1),-”, N e
(©) 1. - m.“"“\_\'l- . .n“mh)’|‘r‘»chlumpcntnnc
(d 10mgy Chloy
\ ) - drom ]}'|‘2~(‘1 ) O-5-methylhexane
Q3. O'“K‘” ”l()l‘lh . \ .
ath 80- In baker: WY -chon yl-d-methylpentane
81’% thmu;,lq”k\’ the ring OTO-6-methylheptane
q sh IS A s
! (a) - CH, ¢ joined to each other
e by ~o_
(<) e
q Pl (d) -_IQl“._
in ‘
th
enmte 31 If A is as X
(I-A) + (']umc Matrix gyl )
@) A ! 'Z)“qual o e that A% = A, then
‘ I-A
§2. For the equati (c) 1 (d) 34
. ons y
t ?.1)+5:}/+9Z=4’ B ARl PR )
’ te a t\Cl'Q iQ
nd@ncy h (b) there ::X](::y one solution
B 5 1 s
(d (¢) there is hﬁh_ltely many solutions
) 1S 1o so]
Sn (d) none of t ution
. > Of thege
lct10nWith b, Lt £ = | 1ese
L ' - (1, D, (2, 4), (0, =2), (-1, -5)} b .
function from 7 into Z. Th ’f( ) )} be a linear
(il) f(.\') - 2 =4 en f(x)is
” 3 g b () = E
@ f)=5r-2 . q po S
(d) f(x)=7x+2
, ) 5 '
Rl f'R*{Z}“’R be a function defined
'I’lcanllnder S
0 oy DX _
g as  f(x)= P The inverse of f is the
map g: Range f — R—{i—} given by
mpounds Y 5y
a) 8(y)= b y) =
- sW=325 ®) sW=570
: 51
@/ (c) 8(y)= 5_{}}/ (d) none of these
(iv) %. Let* be a binary operation on the set Q of rational
> >‘; numbers defined by a*b é*%— . The identity with
>121 . .
respect to this operation 1s
1065n0th3ve (a)pl (b) 2 (c) 3 (d) 4
H%. Let A =1{1,0 1 2, B=1420 2} 1and
i f g: A— B be functions defined by f (x) = x* - x
‘1 '
:CiH and g(x).—_zlx—E —1. Then
) f=g (b) f=28
(c) g=2f (d) none of these
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2 341 -3
87. The complex number z={3~1 0 14 s
-3 o,
equal to s
(a) 3-4i (b) 5+ 4
(c) -5i (d) none of these

88. The numberof solutions of the system of equations
Re(z?) =0, 1zl =2 is
(a) 4 (b) 3 (c) 2 (d) 1

89. The angle of elevation of the top of a T.V. tower
from three points A, B, C in a straight line in the
horizontal plane through the foot of the tower are
o, 2, 3a respectively. If AB = a, the height of the
tower is
(a) atana
(c) asin2a

90. The number of the equation
tanx + secx = 2cosx lying in the interval [0, 27 is
(@) O (b) 1 (c) 2 (d) 3

91. If 2tan”'(cosx) = tan"!(2cosecy), then x is equal to
() m2  (b) n/3 (c) /4 (d) n/6

(b) a sinu
(d) a sin3a

of solutions

92. If tan'4x + tan'6x = /4, then x is equal to

1 1
b — by — i
(a) T (b) o Y P
(c) e (d) none of these

2
93. The longest side of a triangle is 5 times the shortest
side and the third side is 50 cm shorter than the
longest side. If the perimeter of the triangle is at
least 60 cm, the minimum length of the shortest

side is

(a) 9 cm (b) 10 em

() 11 cm (d) none of these
94. For2<r<n,"C,+2-"C,_,+"C,_2=

(a) ’chr-l (b) 2"”IC10l

(C) 2.1142Cr (d) u»:Cr

1 95. The coefficients of the (r— 1), ¥ and (r + 1) terms

in the expansion of (x +1)" are in the ratio 1:3 5.
The pair (n, r) is

(a) (6,3) (b) (7, 3)

(© (/3) d) & 1)

96. If S, =a,+a, +a,+...upto 100 terms
and S, = a, + a3+ a5+ ... upto 100 terms
of a certain A.P, then its common difterence is
(@) S-S (b) S:- 5
S-S
2 1~
(© 22

-

(d) none of these




DECTE oy 2 dog (20 ) and log (2 +3) be three

CORSCCIEIN e of an AL, then

(W) V=0 (b) =1

() v loga s () v o2

A G =210 and fy =104
vt intepers, then its tivst term is

and all terms

(W 1o by 14
() 1 () none of these

WO M, b d and poare different real numbers such
that

2ab v bevalyp + (0 + v d?) <0,
cand dare in

by G.n,

(d) none of these

(@ bty
thena, b,
(ay AN
(¢ HLI

W00 a variate takes values a, ar, ar?, ..., ar"
which of the tnllu\\mh relations lwtwvun means
hold?

(@) A =(?

I, then

(b) =G

(©) H (d) A=G=H

101, The condition that x' ~ px® + gx - r = 0 may have
two ol its roots equal to each other but opposite in
sign is
(2) r=py
(©) r=py

102, The length L (in centimetre) of a copper rod is
a linear function of its Celsius temperature C,
In an experiment [ = 124,942 when C = 20 and
L = 125134 when C = 110, The expression of L in
terms of C s

A+ H
2

1’\ - ‘l‘ -

(b) r=2p'+pg

(d) none of these

() L (u'-t(( -20)+124.942
0192 .
(b) L= ) (C = 110)+ 124.942
~20)+124.942
(¢) L ‘”u 0)-

i L= ~-'-: C=110)+ 124,942
(d) L= (C=110)

103.C, is a circle with centre at the origin and radius
equal to rand Gy is a circle with centre at (3r, 0)
and radius equal to 2r. The number of common
tangents that can be drawn to the two circles is

(a) (b) 2 (c) 3 (d) 4

104.Let £ (x, y) = 0 be the equation of a circle, If
S(0, &) = 0 has equal roots A = 1, 1 and f (A, 0) has

XPlorg, Ive ‘
(E 45,
] " Doo Nk
) {1 = (b) (:,‘ |
2 4 . “2 lu..
() (5, 4) (d) (.‘All )
2 (“J j
105.The Tine X + y = 6 is norma) the .('
iy* = 8x at the point ‘ Parat, B33 Th,
(1) (4, 2) (b) (2, 4y
(c) (2,2) (d) (3, 3y de
106, d, b, ¢ are three vectors of which o
non-collinear. If the vector 45 . Wl T'
¥ s
collinear with ¢ and d respectively, thep bave E
is
(a) a unit vector (b) the ny) Vectoy 114.1
(c) equally inclined to 4, b, ¢ .
(d) none of these
107. A unit vccmr i makes angles /4 with 115.

n/3 with } and an acute angle 0 wiy, k th
+ then

0 and a are

noV2 ik B N2 eyl
a) =, ———— b) —, AL
(a) 3 5 (b) 3 T —
© X V2i+j-k d) X 1*j+k
108.Let d=i—k, b=xi+]+(1-x)k and
:l/l'+l’]'+(1+x—‘lj)i\:. Then |a B E] dop\m& :
on ’
(a) only x (b) only y 1

(c) neither x nor y (d) both x and y

109. Equation of the plane through (-1, -1, 1) which is
parallel to 7 -(i+j+k)=0 is
(@) Fo(i+)+k)+1=0 (b) 7-(+]+k)-120

() F(i+j+k)+3=0 (d) 7 (i+)+k-3=0

110. The co-ordinates of a point on the line

12—]-=l/—%1-—z at a distance 4~f1—4 from the §
point (1, -1, 0) are
(@) (9, -13, 4) (b) (-9, 13,4

(c) (9,13, -4)
11LThe ratio in which the line segment 10“‘;6
the points (4, 8, 10) and (6, 10, -8) is divided bY

xy-plane is
() 5:4 externally

(d) none of these

(b) 54 internally

I _—
roots A = i 2, then the centre of the circle is
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(¢) 3:2 externally (d) none of these




T M e e,
l ad \_‘
/
. hln} X W -.l
@ 23 (b) 372

Y © (d) does ng
. t exis
Ry 11"' values of a and » such thay y, :t
¢ e functi
| 7, if « <5 Ction
de tmcd by J(N)=Jax+b, ifa. X
N 2<x<y .
. 2, ifxag s a
4 H\ . 1,nnnuou\ functmn are
‘\E a= 5 1’ -
" @ . (b) a=2,p=3
(R ¢ 4= 7 b= 1 \
3 & (d) none of these
X - St S
S 2*+2"=2""" then the value of ay
g d'.nt\-t/—l
@ 0 (b) -1 ()1 (d) 2
ms s A stone is dropped into a quiet lake and w
: g aves

] moveincircles atthe speed of 6 cm perseeond,
co
the instant when the radiug of the circular V\l/\'\v &
12 em, the enclosed area is i ar wave is
ncreasing at the
t of & rate
) (a) 120m cm?/s
(c) 144mcm?s

(b) 1307 cm¥/s
(d) none of these

j16.For the function f(x)= -4-,\-3 —8x2+16x+5, x=2
is a point of 3 '

(a) local maxima " (b) - local minima

i () point of inflexion (d) none of these
7. J",rlogn ¢*dx isequal to
(a) (ac)+C (i) 1 et
i | log(ae)
(c) AT, (d) none of these
1+loga

: -1 )
0 8. | cosec”' x + = )dx is equal to
j v -1
(a) ¢ coseclx + C
(c) sec'x+C

(b) ¢ sin”'x+C
(d) e' cos” 1+C

1
119, J' sin® x cos® x dx is

665

(c 45
) = (d) none of these

2L The are
1‘/1-‘.L3 arca of the region bounded by the line
2 l\’ +2, the x-axis and the ordinates x = -1 and
x=1is
13
@ B g B 13 13
e 3 1 (c) 5 (d) 6
22.The differential equation representing the family
of curves y = bsin(x + a), where a, b are arbitrary
constants is

o dly d?
(ay —=+y=0 (b) E;Z--y=o
di
(c) g’%-ky=0 (d) none of these.

123.The general solution of the differential equation
ydx + (x +2y*)dy =0 is
(@) xy+y*=c
(€ xy+y =c

(b) 3xy +y*=c¢
(d) 3xy+2y* =c¢

111
124.1f A={1 1 1|, then A"is
111
3”—'\ 3"—1 3”—'1
(@) A () |3" -1 -l
3u—\ 311-1 3;1-l
3“ 3" 3"
(e) .:|gm--3* - 3P (d) none of these
3” 3” 3"
2 4 6
125.Value of | 2+3x 4+3y 6+3z]is
2x 2y 2z
(a) 0 (b) 2 (c) 4 (d) 6
2y+4 5y+7 By+l
is

126. The value of | 3y+5 6y+8 9y +2
4y+6 7y+9 10y +3

(b) 3
(d) none of these

ns of two distributions are

() 2
(c) B

127. Coelfﬁcient of variatio

-1
. d) 3

(a)=0 (b) 1 () 2 ) i . 55 and 65, and their st"mdarc‘i devxz.\hons are 22
f':' 120. The coefficient of x* in the expansion of e¥* asa and 39 respectively. Their arithmetic means are
] series in powers of X i respectively

. P b) 3, (a) 15,20 (b) 40, 60 .
1 () e ( 4 (c) 30, 50 (d) none of these
v
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. . Xp[O,er(
135. The number of solutions of cquat,, Ep
n

i 128. A fair coin is tossed n number of times. If the o - a bk
f probability of having at least one head is more sin 0= 2sin"0 = 1 =0 which lje bt'twm., T
| than 90%, then i is greater than or equal to 1s _ M0 ang % k.
__.' (a) 2 (b) 3 () 4 (d) 5 (a) 0 (b) 1 @2 g, O
; 129.Three cards are drawn successively without | 136.The productrconsccutivcintugurs is Qo
i replacement from a pack of 52 well shuffled cards. (a) ! (b) (r - N Visiby,, by
| " The probability that first two cards are queens () (r+1) (d) none the 1
and the third card is a king is 137. The interior angles of a polygon are in C’L
(a) 4 xixi (b) ix_z_xl_ progression. The smallest angle s ngh"‘“ﬂc
52 51 50 52 51 50 common difference is 5. The numpyg, fand the
' 4 3 3 4 3 4 the polygon is OF Side of
C) —X—X— d) —x—x— f
(c) 52 51 50 (d) 52 51 50 (@) 7 (b) 9 ©11 (g 1
130.Bag I contains 3 red and 4 black balls while 138.In a certain progression three Conseqmve
another bag II contains 5 red and 6 black balls. are 30, 24, 20. The next term of the Pngregs-ermS
One ball is drawn at random from one of the bags (a) 16 b) 120 lon i
and it is found to be black. The probability that it S
was d7rawn from bag 11 is s ’ (c) 18 (d) none of these
a) == b) — 139.If x, y, z are three positive
@ 2 ®) 3 it -1p+ FYe mumbers, theny g
21 minimum value of Y% iy xty.
(c) = (d) none of these x y s B
@1 (b2 (@3 (@6

131. For the binomial distribution (p + )" whose mean

is 20 and variance is 16, pair (1, p) is 140. A person standing at the junction (crossing) of

two straight paths represented by the equations

1 ‘ 2
(a) (100, E) (b) (100, EJ Y+y+1=0and x -y +1 =0 wants to reach th
| , . path whose equationis 6x -7y +8=0p least tim:e
E (o) ( 50, —) (d) (50, gJ The equation of the path that he shoulq follow i:
¥ (a) 7x+6y+7=0 (b) 6x+7y+7-g
132. The maximum value of Z = 4x + y subject to the (c) 7x+6y+4=0 (d) 6x+7y+4=g
} constraints, x + y <50, 3x + y <90, x > 0, y=0is 141.If ax2 2 ‘
f Jf ax +4x.'/+.‘/~+“x'*'3y+2=0rerest5
[ (a) 40  (b) 130 (c) 120 (d) 50 ardlsola, thien 7 is presents a
133. If f(x)= ;‘—3 then f(2x)is (2) -4 (b) 4 (©0  (d)6
: 142. The position vector of a point R which divides the
f(x)+1 3f(x)+1 line joini i "
(a) 7(1)_+3 (b) Joining two points P and Q whose position
'1. + 3 A I\ A A A "
’ f(x)_,. 3 ;((x))-‘- 3 vectors are 4+ 2] -k and -1+ } -k respecti\'ely,
o Ji%iTa in the ratio 2 : i
(c) Fn el (d) 311 N tio 1 externally is
- a) -3i-k i+k
134. Complex number z= : l - in 5 f e R Sl
Golar form is cos(n/3)+isin(n /3) (© 2i+j-k (d) none of these
143.Let b=4i+3] 2 be two ve erpen:
(@ r= \/E(C()S,S—n-ﬂsinﬂ di TP and L. i e (PR
12 12 icular to each other in xy-plane, then a vector it
the o N 2 along
®) r=2{cosErisin® ) Tl e PR R
4 4 band¢, respectively, is
(c) r=\/2—(cos-g+isin—g) (@) i+2) (b) 2i-]
(d) none of these @ 204y (d) none of these
>

MAIVID UL LM\ L
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and =
(@) - i nczi)c)mar to each :t)}:erls : f
A5 1 the fons = () 1 (d) 2
- On f (x) satisfies lim f(‘;()‘__l?’:n,
: pape f(x)is :
@1 w2 g3 @n
6.1 £ (x) =3¢, then f/(x)—2x f(x)+=£(0)- f/(O) is
equal to >
(@) 0 (b) 1
@ Ze (d) none of these

147. A car starts from a point P at time £ =0seconds and
stops at point Q. The distance x, in metres, covered

2
by it, in ¢ seconds is given by x= t? (3 —-3-!). The

time taken by it to reach Q in seconds is

(a) 1/2
(c) 1

148. [e* (-'—”L—Sfi)dn
1+ cosx

(a) ¢ tan% +C

(c) Fsinx+C

149. The sum of the series

(a) log(2e)
(c) log(4/e)

(b) 3

(d) none of these

x
e* cot=+C
(b) co 2-1—
(d) € cosx +C
1 1

+ . 4 L
2-3 45 67

400 =

(b) log(e/2)
(d) none of these

150. The differential equation representing the family
of parabolas having vertex at origin and axis
along positive direction of x-axis is

d
2_2 ._3_/_=0
(@) ¥ xydx
2

d
() V=295 =0

d
2y =0
(b) ¥ +2xy—

dZ
(d) Y+ ny-ayz- =0
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Solyegq

PHYy
; Si
onsider Fraunhofer » cs
with a_smgle slit at :1 Ctiop Patte )
angulal(-i';f,;')smon Of first (()l?nal iHCider?cleoTtlm;d
ase dilierenc acti e the
P ite ed © between g, O Minimum, the
oppOSIte €C8ES of the gj ;- Wavelets fron, g
€

a) T4
(c) n ®) n/p
( (d) 2
ich of the followi, lin
trum belongs to the B €S of the H
: almer g aik -atom
0 i ® &
© @ 1875)
e TEPISES 8 graph of e
ost energetic P_hOtOCICCtronS 7 energy of
g eueney () £0r & metal used 3 et
photoelectric experiment. The thresholq freq(il(i:e g
ncy

of light for the photoelectric emjis

5 sion from the
mctal 1S

HU

§1x104Hz  (b) 1.5x10"Hz
() 21 x 10" Hz (d) 2.7 x 10" Hz

ing the following data

s of hydrogen atom = 1.00783 u

zss of neutron = 1.00867 u

tass of nitrogen atom (;N'4) = 14.00307 u

b calculated value of the binding energy of the
Wleus of the nitrogen atom (;N'¢) is close t0 '

i) 56 MeV (b) 98 MeV

) 104 Mev (d) 112 MeV

gaph given below represents the LV
teristics of a zener diode. Which part -of
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A-.U. (ENGINEERING)
Paper 2009

6.

s

the characteristics curve is most relevant for its
operation as a voltage regulator?

I(mA)
M
A Forward bias
' Reverse bias a
L VZ s
d b —> V)
e v
I(nA)

(@) ab (b) bc (c) cd @ de

The diagram of a logic circuit is given below.
w .
X
D
w
¥ .

the output F of the circuit is given by

@@ W(X+7) (b) W-(XY)
©) W+(XY) (d W+X+Y)

A quantity X is given by €L %, where g, is the
permittivity of free space, L 1s a length, AV is a
potential difference and At is a time interval. The
dimensional formula for X is the same as that of
(a) electrical resistance (b) electric charge

(c) electric voltage (d) electric current

. Displacement (x) of a particle is related to time (7)

as
x=at+btt—ct’

where a, b and ¢ are constants of the motion. The

velocity of the particle when its acceleration 1s zero
is given by
2 b2
b a+——
(@ a+ T (b) 2
2 b2
0 d) a+
(C) at —3;; ( Ac
4_——




’
|

b
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9. A body is thrown vertically up with a velocity u.

It passes three points 4, B and C in its upward
u

u ou \
i i ities =, and spectively.
journey wnth velocities =, 3 and 7 res|

The ratio of the separations between points A and

B and between B and C i.c., AB is
BC -

(a) 1 (b) 2 () 1—79 @ 7
10. A body moves from a bosition

7 =(27 =3 /- 4k) metre to a position

"_'2 =37 - 47+ 51’;) metre under the influence of

a constant force F= (4? + f+ 61/;) newton. The

work done by the force is
(@) 57J (b)58J  (c) 591 (d) 60J

1. Aparticle moves in the x-y plane under the influence
of a force such that its linear momentum is

B()= A[7 cos (ki) - j sin (k)]
where 4 and £ are constants. The angle between the

force and momentum is
(a) 0° (b) 30° (c) 45° (d) 90°

12. Two blocks of masses m and 2m are connected
by a light string passing over a frictionless pulley.
As shown in the figure, the mass m is placed on
a smooth inclined plane of inclination 30° and
2m hangs vertically. If the system is released, the
blocks move with an acceleration equal to

(a) g/4

(b) g/3

(c) g2 d) g

13. Identify the WRONG statement,.

(a) The electrical potential energy of a system of
two protons shall increase if the separation
between the two is decreased.

(b) The electrical potential energy of a proton-
electron system will increase if the separation
between the two is decreased.

(c) The electrical potential energy of a proton-
electron system will increase if the separation
between the two is increased.

(d) The electrical potential energy of system of
two electrons shall increase if the separation
between the two is decreased.

14.

16.

17.

18.

_height of 6R above the surface of the carth; Rb

1 = *
°’°r ey .
Poiny N,

N in e “p‘:nha
g} TQ.

A small roller coaster gy

1y at
1 on a curved track gg show

' , ‘:h\
T Y_\D
The friction between the ro|j¢;
he

. - . Coaste
is negligible and it always re, trang,

Nains

the track. The speed of roljer Coi:;slc'ﬂ’m ”(c) 21}
the track will be "4 poiry g water i
| . i g
£l - yariable
@ (u?+ gh)? ® (1243 § arapon
L #h) pressurc

(c) (112 + 4gh)2 (d) u ;

A particle is moving in the x-y plane With 5
velocity along a line parallel o the y. ;-
the origin. The magnitude of its
about the origin

(a) is zero

(b) remains constant

(c) goes on increasing

(d) goes on decreasing

axis away
angular Mome

Two particles 4 and B, initially at rest, movetq
each other under a mutual force of attraction. A
instant when the speed of A is v and that of B
the speed of the centre of mass of the systemi
(a) 0 (b) v

(c) L.5v (d) 3v

A geostationary satellite is orbiting the earth

the radius of the earth, What will be the time pe
of another satellite at a height 2.5R fromthes
of the earth?

(a) 62 hours
() 6\/3 hours

i‘;’e represents electrical force on proton ¢

- n'
electron and £, -on electron due to P“’“’ts
: . " apreseh
hydrogen atom. Similarly, Fpe “p;ZCM
gravitational force on proton duc to ¢

(b) 6\/5,—5- hours
(d) 12 hours

ectron ©

,;:4 a)
9 3

Foy the corresponding force on %1 o
proton. Which of the following 13 N

g - (©)
(a) Fpe +1op =0 E
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(©) Ij[’e +_'FF;E +Ep +i';e’p =0

@ FpetFpe=0

Leoived Paper - 2009

>

B =0

9, Two uniform brass ro
2/ and radii 2r and r r:ssp:ct?csl B of leng and
same temperature. The ratio of Bt’har? heated to the
volume of 4 to that of B is € increase in the
v:ﬂ(a) 181 ®) 1:2
(C) 251 (d) i A
water flows steadily through a horiy
variabl-e cross-section. If the pressurontal
at a point where the velocity of flow f; S watenfap
pressure at another point where the velvo, what s the
3 2V, P being the density of water? city of flow
) P H 2pv2' ) p _.2pv2

pipe of a

Lc)'z,P+§‘PV2 )~y
S 2 ) P Epv

A vessel contains oil (density 0.8
A ve ; 3 gem
mercur)’ (den§|ty 13.6 gem™). A iomoée::)ﬁ;
 sphere floats with half volume immersed in mercury
~ and the other half in oil. The density of the material
of the sphere in g cm™ is
L, Movetoy g (c) 64 )

ttracti il
IonAg .. . » 0
A 92, A steel wire of cross-sectional area 3 x 10 m?

L;hsz;ts(:;f? P ocan _withstand a maximum strain of 10-3. Young’s
s} modulus of steel is 2 X 10" N/m?. The maximum
' o mass the wire can hold is (Take £= 10 m/s?)

) 40 kg (b) 60ke

/80kg (d) 100ke

ne mole of an ideal gas hav

: pressure 2P and temperature
process A BCDA as shown below.

ing initial volume V,
T undergoes a cyclic

: T A B
: ) MR
E :
2 ploeis Ic
2 D; ;
 pro” 7 R I ST
10 protOﬂ 3 T 2T Temperature —>
_reprcsifon : 'T'he net wdrk done in the complete cycle 15
M L prin2
electm“ g (a) zero (b) 3
o B 3 2
NOT™ B (o) RTIn2 @ ZRTI
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24, W :
hen two moles of oxygen is heated from 0°C

25. A ;
vessel contains 32 gm of O, at a temperature 7.

26. i '
A tuning fork produces 4 beats per second when

b

627

to 10°
C at constant volume, its internal energy

changes b
y 420 J. What is the mol i
ar
of oXygen at constant volume? Spec,ﬁc a

(('3 ;.75 JK|“ mol™! (b) 10.5JK' mol™!
1 JK' mol! (d) 42 JK™! mol™

The
pressure of the gas is P. An identical vessel

containing 4 gm
i gm of H, at a temperature 27 has a

(@) 8P
(© P

(b) 4P
P
) 3
sounded with a sonometer wire of vibrating length

i?bcm_. It producyejs 4 beats per second also when the
rating length'is 50 cm. What is the frequency of

the tuning fork? 1':"
(2) 196 Hz (b) 284 Hz
(c) 375 Hz (d) 460 Hz ‘

27. The displacement y of a particle is given ‘by
_ 2{t) . '

y=4cos (5) sin (1000r). This expression may

be considered to be a result of the superposition of

how many simple harmonic motions?
(a) 2 (b) 3
(c) 4 (d) 5

28. A progressive wave ina medium is represented by
g

the equation y=0.1sin (1 Omr - ﬁ m) where y and
+ are in cm and ¢ in seconds. The wavelength and
velocity of the wave is

5
@) ﬁm,3l.4 m/s (b) 4.4m,22m/s

11
(c) 2.2 m, 11 m/s d) —S—m,22mls

29. ldentify the WRONG statement.
(a) Inan electric field two equipotentia\ surfaces

can never intersect.

(b) A charged particle free to move in an electric

field shall always move in the direction of E.

(c) Electric field at the surface of a charged
conductor is always normal to the surfacc?.

(d) The electric potential decrease along a line of
force in an electric field. :

rical shell of ra
{ charge +Q 1S

. dius R has a charge
30. A metallic sphe placed at the centre

~Qon it. A poin




. (c) 0.75A
ol the shell. Which of the graphs shown below may

" . - . & n H y ¢ .
correctly represent the variation of the electric field | 35 An electron is moving ip an orpjy

I with distance # trom the centre of the shell? time period 7"as shown iy, the ﬁg:’rerad;us[ew
; moment producc—d may be given e e ,
T 1‘ e 2Tt|e| A y &ny
- L ) [ (a) m= — )
- : (b) m=_2TE|EIA
0o N = 0 n r—> T
‘ (c) m= L] A
f‘ \ ,T | T K
() , (d) A 'fI_A
‘ T
L R ——

le| represents the magnityde of the gle {
\ s C ron

1. Two positive point charges ol 12‘ f”l.d 36. thy
S microcoulombs, are placed 10 em apart in air.

The work needed to bring them 4 cm closer is

A horiZOl]tal Straight Wil‘& 10 m 0
from east to west is falling wip, a speedg .
at right angles to the horizonty| com 5

@ 241 (b) 3.6 earth’s magnetic field of strength () 0 Onent o

(©) 481 (d) 6.0 The instantancous valug o i.nduxc 104y
320 Wo parallel plate capacitors of capacitances € gradient in the wire, from West to eagy fg Pote

and 2¢ are connected in parallel and charged (@) +1L.5x10°Vv/m ’

o a potential ditference 1%, The battery is then‘ (b) =1.5% 10 V/m

disconnected and the region between the plates of (©) +1.5%10% V/m

the capacitor C completely filled with a material (d) —1.5x 10~ V/m

of dielectric constant 2. The potential difference . ‘ '

acrosy the capacitors now becomes L M 37. A umfonzly wound Sf’le“md Coil of self.ingye,

¥y o 3, ’ 1.8 x 10~ H and resistance 6 Q is brokey upis
@) (b 5 © (d) Vo

two identical coils. These identical ¢o
3 Two bulbs marked 200 V-100 W and 200 V-200 W connected in parallel across a2y
are joined in series and connected to a power supply
ot 200 V. The total power consumed by the two will

ils are

battery

negligible resistance. The time constant for

current in' the circuit is
"‘;"T‘:"“ } @ @ <@ 01x10%s (b) 02x g0
(1) 35 wa 4

c) 0.3x107%s d) 0.4x10+
(1) 66 watt ©) (d) 0.4x10%s
(¢) 100 wart - 38. An LC circuit contains a 20 mH inductor and
(d) 300 waut 200V

50 WF capacitor with an initial charge of 10 m¢
The resistance of the circuit is negligible. Let
instant the circuit is closed bé 7= 0. At what time
the energy stored completely magnetic?
(@ r=0 (b) r=1.54ms
(€) 1=3.14 ms (d) r=6.28ms
39 A beam of light is travelling from Region
Region 111 (see the figure.) The refractive ind

n " ocng
Region I, Il and I11 are no,—\/—%—and—i- res

34, Figure shows a network of eight resistors, each
equal to 28, connectedtoa3 V battery of negligible
internal resistance. The current / in the circuit is

IV
3
m L

The angle of incidence 6 for which the
(@) 025 (b) 050 A misses entering Region 11l is
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Region I "Region 111

noN3

(b) 45°
A beam of | fod. (d) sin‘l (\/5)

olours g : Onsist;
| ;‘h IS 1S jne den NSisting of red, green and blue
1€ refractjye ;- i @ Tight-angled prism ABC.
for the abgy,e req. o> °F the material of the prism
1.39, 1.44 and 1,4’7green and blye wavelengths are

. res s
fransmitteq throygy, Pectively, The colour/colours

"0/2

be € face 4C of the prism will
C 4
S,
N
—_
Sy
—
—
B C

' (a) red only

(c) all the three (b) red and green

(d) none

In XeF,, oxidation state and
of Xe, and shape of the mole

state of hybridisation

] : cule are, respectively
() +6, sp*dP, distorted octahedral

(b) +4, sp’d®, square planar
(c) +6,sp, pyramidal
(d) +6, sp’d?, square pyramidal

Thefollowing species will not exhibitdisproportion-

0il of self-ing
S is brokey i
ntical cois a
a 12V batey
ne constant fr

_ation reactiqn 7
(a) ClO~ (b) ClO;
(c) ClO; (d) ClO,

Relative stabilities of the following carbocations

0.2 x107s
04 x 10~

; 1§ will be in the order
mH inductor 4 2 P ® .
11 C ‘ : 4 B C
i lel Lft
nege? AW C>B>4 (b) C<B<A
YL (©) B>C>4 d) C>4>8

g ) s s H))
Which of the following species IS aromatic *

(b)

O

Scanned by CamScanner

629

45. Benzalkonium chloride is a
(@) cationic surfactant and antiseptic

(b) anionic surfactant and soluble in most of
organic solvents

(c) cationic surfactant and insoluble in most of
organic solvents

(d) cationic surfactant and antimalarial

46. Which factor/s_will increase the reactivity of
>C=0 group?
(1) presence of a group with positive inductive
effect i

(i) presence of a group with negative inductive
effect

(i) presence of large alkyl group
(a) only (i) (b) only (ii)
(c) (i) and (iii) (d) (ii) and (iii)

47. In the following reaction,
RCH,CH = CH, + ICl = [4]
Markownikoft’s product [4] is
'(a) RCH,CH - CH,I
I
Cl
(b) RCH,- (IIH - CH,CI
1
(c) RCH— CH = CH,
1
(d) RCH=CH - CH,I

48. Thermal decomposition of

" ® e . .
<:>— CH,NMe,;OH gives
| D
Oren o Crtn

49. Which of the following aromatic acids is most

(2)

acidic ?
COOH
COOH o
(@) @ ®)
e ——



50.

. (d) HClI and Cu,Cl,

COOH

COOH

(d)

OH

In the preparation of chlorobenzene from aniline,

the most suitable reagent is
(a) chlorine in the presence of ultraviolet light

(b) chlorine in the presence of AICI,
(c) nitrous acid followed by heating with Cu,Cl,

Comparing basic strength of NH,, CH;NH, and
C HsNH, it may be concluded that

(a) basic strength remains unaffected

(b) basic strength of alkyl amines is lowest

(¢) basic strength of aryl amines is lowest

(d) basic strength of NH; is highest.

The most suitable reagent 4, for the reaction

is(are)
(b) Hy0,

(a) O,
(C) NaOH‘Hzoz
(d) m-chloroperbenzoic acid.

Mammals’ fats are hydrolysed to release fatty acids

by ' |
(a) amylase (b) lactase
(c) lipase (d) insulin.

Which of the following represents neo-pentyl

alcohol ?

(b) (CH,);C - CH,OH
(¢) CH;(CH,);OH

(d) CH;CH,CH(OH)C;Hs.
The most reactive compound towards electrophilic
nitration is

(a) toluene

(c) benzoic acid
Arrange the following compounds in order of their
decreasing reactivity with an electrophile, £°.

(b) benzene
(d) nitrobenzene.

(A) Chlorobenzene, (B) 2,4- dinitrochlorobenzene,

Ay

_(©) A>C>8 (d) . '\[f)(

57. Sodium chloride is soluble iy Wate
benzene because T but i
(a) A[{hydrnnon < Alllnﬂicc energy in water AN
Ahygeion ™ Bt encrgy i bengen
(b) AHydration > AHiatice encrgy in warer and
Athdmlion < AH\yice energy in benzene
(€) AHyydrauon = AHiaice encrgy m warer ANd
AH hydration <AH lattice energy in benzene
(d) Af{hydmuon < A[{Imtico energy in water A1d
AH, hydration = A]-]huice enenyy in benzene-

58. The plot between concentration versug tjme f
zero order reaction is represented by b

EK L
2'

, C‘
| (d
' r—> —>

Which of the following reaction cannot be a bas

for electrochemical cell ?

(a) H,+0,—» H,0

(b) AgNO; +Zn — Zn(NO;), +Ag
(c)- AgNO; +NaCl —» AgCIl + NaNO,

(d). KMnO; + FeSO, + H,S0, —»
K'_!SO.g + Fez(SOA)_; * MIISO‘ + H:

(a)

(c)

59.

60. The strength of 10 volume of H,0, solution is

(a) 10 (b) 68
(¢) 60.70 (d) 30.36

61. Which of the following spécies is non-linear?
(a) ICly (b) Iy '
(¢) Ny (d) ClO;.

62. For the reaction,24+B=C+ D
the order of reaction is
(a) one with respectto [B]
(b) two with respect to [4]
(c) ‘three
(d) can’t be predicted.

63. The basic structural unit in silicates is
(a) SiO, (b) [Si,00)"

(C) p-nitrochlorobenzene

(a C>B>A (b) B>C>4
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(c).SiO;" tetrahedron  (d) [Si,05]*




Fihe
f(’“Ong reactions, H,0; is acting

% ‘% | : b) *H &Lm?
lag, Ty, Y : ( 2'\]
e, ”"%.d | © PbS+H’0 > Hs0,
!l"fmem 8“"“% (d) Ang 4H \ ZKO” *h
o, ; + H > PbSO, + 4H,0
oy, M, § Which of the o . > 2Ag+H,0+0,
i, LN pature? ¢ fo ow;
i En%im;:nq (8 Beo Mg oxides is most acidic in
entr oo C
A (C) a0
presemed befsmﬁ%l | The state ofk ridig (d) BaoO.
Y I @ P’ and as 3 auon of S in SF, is
T (b) SP; and hag € pair of electron
o I () spdang hag a o, 1edra] Structure
3 1
(d) sp°d and pyq 50"‘“ bipyramidal structure

N octa

| If two moles of gly Ahedral structure,

through l‘CSplratlo 0se are Oxidised in the body

? S produced are " ﬂ . "umber of moles of ATP
¢ i (b) 38
LR (@ 76.
. E‘C pOt:{Tlal of the cell for e reaction
Hf Mot 2R (IM) —3
ng reaction is 1.500 V. The standaﬁdw;é(;uitt?:)) .
107 Cannot by, v a /My, couple i n potential for
0 (a) 0.1470 V. (b) 1470V
N N0 () 1470V | (d) none of these.
-y Agd Lo | The element w:th atomic number 117 if discovered
’ § would be placed in

FHS0 = R noble gas family  (b) alkali family
t Fez(SOA)B’LM"SO‘."‘ [ (¢) alkaline earth family (d) halogen-family.
lume of H202soluli0ﬂ'§ ‘van’t Hoff factor of aq. K,SO, at infinite dilution

() 6 ‘has value equal to ,

s o ! (b) 2

il (©) 3 (d) between 2 and 3.

12 SPéCICSl_Sno | Which set of characteristics of ZnS crystal is

O Feorrect? e

(d (i () Coordination number (4 : 4) ; ccp ; Zn"" ionin.

D .~ the alternate tetrahedral voids. L
B (b) Coordination number (6 : 6) ; hcp ; Zn"" lonin

S all tetrahedral voids.

0 [ ) Coordination number (6 : 4) ; hcp yZn"" ion in
ol all octahedral voids.
) Coordination number (4 : 4)5ceps Zn**ionin

j. oF | all tetrahedral voids. e

ain SW. 01]:' ’vwhe" a radioactive substance is kept in vacuum,
s ) {2;10513" " Tate of its djsintegration per second

@

n

ﬁﬂ
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73.

74.

75.

76.

77.

78.

79.

80.

T —

e v =

(a) increases considerably
(b) is not affected
(€) suffers a slight decrease

(d) inere

tncreases only if the products are gascous,

An aqueous solution whose pPH is zero will be
called as

(a) acidic
(c) neutral

(b) basic

(d) amphoteric.

The bond angle and % of d-character in SF, are
(a) 120° 20% (b) 90°,33%

(c) 109° 25% (d) 90°,25%

Which of following
diamagnetic?

(a) [Fe(CN)J* (b) [FeFq]-
(©) [Co(C,0,),)° (d) [CoFy)*

One component of a solution follows Raoult’s

law over the entire range 0 < x; < 1. The second

component must follow Raoult’s law in the range

when x, is

(a) close to zero

(c) 0<x,50.5

Sclect wrong statement.

(a) Ifavery small amount of AICl; is added to gold
sol, coagulation occurs, but if a large qantity of
AICl, is added, there is no coagulation

(b) Organic ions are more strongly adsorbed on
charged surfaces in comparison to inorganic
ions

(¢) Both emulsifier and peptising agents stabilise
colloids but their actions are different

(d) Colloidal solutions are thermodynamically
stable

the

species  will be

(b) closeto |
(d) OSXZ <1

An adiabatic process occurs in

(a) opensystem  (b) closed system
(c) isolated system

(d) in all the given systems

Approximate relationship between dissociation
constant of water (K) and ionic product of water

(K.) is , ,
(@) K=K (b) K, =556 > K
(c) K,=18xK () K,=14xK

For the reaction at 298 K

Ay * B —* Cw

AE = -5 cal and AS =10 cal K™
(a) AG= +2612 cal
(©) AG =+2612cal |

(6) AG=-2612cal
(d) A() = ..16l 2 La‘




81. In an ellipse, if the lines joining focus to the

; ; ilateral
extremities of the major axis form an efll“l"Fef
triangle with the minor axis, then the eccentricity

of the ellipse is
33

(a) —‘g ®) -

2
© (d) fg

82. Ifthe planes x=cy + bz,
y=az+tcx,
z=bx+ay. ’
pass through a line, then a? + b + ¢ + 2abc is
(@ 0 (b) 1
(c) 2 (d) 3
83. If cos7'x + cos™'y + cos™'z + cos™!r = 4m, then the
value of x> + )2+ z2 + 2 is
(a) xytzy+zt (b) 1 —2xyzt
(c) 4 ' () 6
84. Four dice are rolled. The number of possible

outcomes in which at least one dice shows 2 is
(a) 625 (b) 671
(c) 1023 (d) 1296

85. If fix + y) = f(x) f(») for all x and y and if
A5) =2 and f’(0) = 3, then f*(5) is-
(a) 0 (b) 2
(c) 5 (d) 6

86. The equation of the curve satisfying the differential
equation y,(x*+ 1) = 2xy, passing through the point

(0, 1) and having slope of tangent at x = 0 as 3 is

(a) y=x*+3x+1 (b) y=x>-3x+1
(c) y=x>+3x+1 (d) y=x*-3x+1

' ; - 2n .
For the function f(x)= lim log(2+x) 2x smx,
n—o0 ]+x n

which of the following js true?

(@) lim f(x)docs not exist
x—I~

(b) lim‘ f(x) does not exist

x—l

(c) Both limits exist and lim S(x)=lim f(x)
x| x-l*

87.

(d) Both limits existand lim S(x)# lim J(x)
x—|” r—]*

88. The curvey—e¢”+ x=0has a vertical téngent at the
point
(@ (1, 1) (b) (1,0)
(c) (0,1) (d) none of thesz
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89.

90.

91.

92.

93.

9.

95S.

96.

25 1 2 “Onjugy,

If a hyperbola passes through the f,

2 2

XY i
Se+ig= I and its transverge an

coincide with the major anq Mingy
a

ellipse and product of their ecce""icities bs 0
cl

the equation of hyperbola is 1
y 2
XY 2
R
5 .3 6
¥ 2 & d
© 16725 () none of e,

If p, g, r are positive and are in AP, then |,

the quadratic equation px2 + gx + , < 0 are C:"‘_‘
mp

for '

@) 243 ) |2oq g

(c) allpandr (d) nopand,

For any two sets A4 and B if 4 mX=BnX=¢
AV X =By X for some set X, then

(@) A—-B=ANB. (b) 4=8

(c) B—-A=4ANB (d) none of these

If the coefficient of variation of a distribution
45% and the mean is 12, then its standarg deviatig
is

(a) 5.2
(c) 54

5
T L
p r 1

dl

(b) 5.3
(d) none of these

The largest term in the expansion of @+x
where x = 1/3 is

(a) 3rd (b) §th

(c) 8 (d) none of these

The curve described parametrically by x =7 +tar
y =~ trepresents

(a) a pair of straight lines

(b) an ellipse

(c) aparabola

(d) ahyperbola

- Let r be arelation from R (set of real numbers)®

defined by r = {(a,b)|a,be Randa-b+ ﬁ ;
an irrational number}. The relation r is
(a) an equivalence relation

(b) reflexive only
() symmetric only
The set k.
C={z|zZ+a=+az+b=0beR anfi pdal? _-
(a) afinite set (b) an infinite set
(c) an empty set (d) none of thesé

(d) transitive only




3 -1
F b ];Y,‘,q:..il <L liew in (e

' interyy

. 1
(") ‘.,..nﬂ‘ L] ‘2)\-}(-.5""
) (== DUl2,3]

(€ (= =4) (d) [ :; |l]

1 'Y “a, bo¢ >0 and if yp o "
1. If a a1 abhe I, the . X
; e 7'+ h+ e+ ab + he - ca lies i ulltfl the value of
i : > I the intepyy
S () (=, 0] (b) (-6, 0)
h ro()lso (C) (0' 6) ((l) I(). ln)
" Compy 4y I P is a point (X, ) on the line v
Plegt s € INC Y= -3 guch that p
and the point (3, 4) are o the opposite sigeg of the
line 3x ~ 4y —~ 8 = () (hep
v 8 8
(M X>Zy<=z () xsb B
15 5 5y < BT
. 1 8 8
g “0q { (€) x= 15+ = =3 (d) none of these
0. Ina sequence of 21 terms, the first | terms are in
" A.l’: with common difference 2 andthe last 11 terms
are in G.P. with common ratjo 2. If the middle term
bution | of AP, be equal to the middle term of the G.P,, then
devigtiod the middle term of the entire sequence js
4 10 10
I ) 31
— o) == d) -
" Zx}‘ 31 32
. If n is an integer and if
N2 43
. B C L1
R A s EYCRY R R PR
2 +tan .” .”4.2 _H+3
{ then » equals
1 o
) 2 (d) none of these
y . ing cards,
1. Aperson draws a card from a l"‘Ck‘:’“}’:zy l'cl:;:inuc g
| replaces it and shuffles the pac + that
rs) 0 R} "°P : yade. The chance tha
’ o ~doing this until he draws. 4 SpAE:
* “f he will fail the first two times lsl
i 64 9
3 1 (d) 77
> (0) — l() :
y & 16 6 units in the
i o rce of
{4 particle is acted on“‘by Zﬁl displaced from the
| of i tirection o7 + 67 +2k and | int 71 —6j +8k.
. Wint 37 +45 —15k to the poir

’The_ work done is
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() 14 T

—— 833
© 1 (b) 15
(d) 9
104,
A Vitriab)e line lhmugh the poing (l I)
Coordinae axe 5 Mg

5 in the points

. Aand B, it
ternally ip |

¢ ratio 3 .

P divideg Al
locus of p is
(@) 3y x = 20xy

(€) x+y= 20xy
105, The m
(a) §

(c) 7
106. The number of positive
~ inequality 7+ 1€y ="+

he point
I, then the

(b) y+3x= 20xy
(d) 3x+ Jy= 20xy
alue of 3¢os x + 4sinx + § g
(b) 6

(d) none of these

aximum v

integers satisfying the

; n-1550is
(a) 9 (b) 8
(c) 7 (d) 6

107. The distance of the pointon y=x*+ 3x2 + 2x which
is nearest to the liney=2x—1is

(a) 4 b} =
V5 %
2 1
(c) N (d) N
108. Let f: R — R be a differentiable function such

1
that f(3) = 3, f’(3)=§- Then the value of
J(x) 3
\ 2t '
lim I [_—x-B]d{ is

X=]3
(a) 25 (b) 26
(c) 27 (d) none of these

109. If f (x) be continuous function such that the area

bounded by the curve y=/£(x), the x-axis and the lines
4 n
x=aandx=0is L 4+ Lsina+Zcosa. Valueof

:d 2
m).
1= |is
3)
(a) 172 (b) a2
(d) w2
(¢) a*2 A -
110. A curve through (1,0) and satisfying the differential
. : iy =01s
ation (1 + y*)dx — xydy
equa'tll?:irc(;lc (b) aparabola
Ea; ;n ellipse (d) ahyperbola
Cc) @

: and
‘(v) = —f (x) for all x an
1) = g(x) and g6) = < W)
- lf.ﬁ 9)45;4’((2)’ then f3(4) +g@ S
fi2)=am, ) 16

a (d) 64

) 8
c) 32

— —



s o et adie

. sqquals .
. . 2 v ) ean have a real s
112. Equation cos2x + 7 = a(2 - sinx) can have a rc (a) 1ori b) i+

solution for A 1 or -1 or —j
(a) all values of @ (b) a€ [2,0] (“‘) . . (d) ior .
(¢) a€ (=oo,2) (d) a€ (0,) 121. If the system of equations ¢y + ay - ..
‘ bx -y +bz=0 2=

113. Let n(A4) = 4 and n(B) = 6. The number of one 10

; ; ; -xtceytez=(
:)n)c t;l;nclmns from 4 to B(lls‘;) - has a non-trivial solution, thep the vy,
a) £ aie
1 I 1 f
0 —_— —_—
) 2o (d) 36 I+ a l+b+l+c"S
. [ T O R A

114, Thesumoftheseries 1 +—-Z+§'-—2-'l--7-"4—3'+----°° (@) 0 (b) 1

is e : (c) 2 , (d) 3

(a) log,1 (b) log.2 122. A determinant of second order :

log.3 (d) log4 . IS made
(c) log, B elements 0, 1. What is the probabijiy it 1,
determinant is non-negative ? Y thy the

. 5y |
115. If x*" occurs in (x+ —2) , then n — 2r must be of
¥

7 1
the form (@ 13 (b) =
(a) 3k-1 (b) 3k 3 e

: ' (c) — (d) =2
() 3k+1 (d) 3k+2 T =

116. The equation of the circle which cuts orthogonally
the circle x? + y? — 6x + 4y — 3 = 0, passes through
(3, 0) and touches the axis of y is

123.1f @ + b + =0 and |a|=

7'IEI=3‘IE =5
angle between b and ¢ is 1=5 they

(@) x2+)2+6x—6y+9=0 (a) W3 (b) w6

(b) X2 +)2—6x+6y-9=0 (o) wa—, i

(€) x2+)2—6x—6y+9=0 124. A non-zero vector a is paralle| 10 the fipe

(d) none of these . of intersﬁectﬂion of the plane determined 4,
117. Let a relation R in the set N of natural numbers be vectors 7, i —j and the plane determined bv

defined as (x, y) & x2—4xy +3)2=0 V x, ye N. the vectors i +j, i—k. The angle betWCc;

The relation R is aand i +2;-2k is |

(a) reflexive (b) symmetric (a) /3 (b) 6

(c) transitive "(c) m/4 (d) none of these

(d) an equivalence relation 125. Number of solutions of |x — 1| = cos x is

118. Ifx, y, - are three consecutive positive integers, then (a) 2 (b) 3
g ¥ +log V5 + 3 )l( l )“ S S RSIE S
. 2xz+1 ) 3\ 2x=+1 126. If the. slope of one of the lines represented by
i1y ax®+2hxy + by* = 0 be the square of the other. then
g(Zx:+l) FedS a+b 8h* . |
h +?b—-'15
() log,/y (b) log,y
©) log, y* | (d) none of these E:g g EZ; 2
. X=—c . 112
‘119. Solution set of log, ~=3 i | 127. The value of[ louzs('l;*%*lgh . w)] is
(8 (2,%) (b) (~o0,2) .16y 73
(€) (=oo, ) (d) (3,0) (a) 1 (b) -1
120. Let z and w be two complex numbers such that (€)0 (d) none of these
l2l <1, w| <1 and | =+iw|=|z=iip |=2. Then z | 128. If P,, stands for "p_, then
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+ 2P2 o 3P3+_"+ "-P

) n! (b) (n +3)! to

@D vy,

f[3.r+ n] .
)= an *(y P
i Sx+4 S ®)= tan? y then &

;4'7. 50 is /0 at
W 5 1245n . dx
@ T 16 \16~\
! 5+121 5.

(d) lOg. 2
The maximum value of z = 1o, ‘¢
[ onstraints x 2 0,y 2 0,x+y <13,
(@) 72 (b) 80

1o 104 (d) 110

1
if 2f(x2)+3f('x—2)=x2 =1 for all xep — {0

then f(x*) is
1-x")2x* +3)

6y subject to
20+y<20is

(1+xH(2x* -3)

]f‘ I e
! b
dﬁffmmej :e (a) 5 x4 ( ) 5y 7
by | 1-xt)2xt-3)
ok M (¢) g (d) none of these

”ff(logx)%lx = x[f(x)]2 + Ax[ f(x)=1]+C, then
(3) f(x)=logx,4=2 (b) f(x) =log x,fl =2
e (0 f(x)=—logx,4=2

b @) f(x)=—logx,4=-2

Leta and b be two integers such that

l0g+b=5 and P(x) =x+ax+b. The integer nsuchthat
P(10).P(11) = P(n) is

(@ 15 ~(b) 65

) 115 (d) 165

The mean age of a combined group
Women is 25 years. If the mean age of
"°f men is 26 and that of the group of
I, then the percentage of men and women
Broup s

10 46,60
10 20, 89

-Mariable chord is drawn through
§clex+ 225y =0, The locls©

of men and
the group
women is
in the

(b) 80,20
(d) 60,40
the origin to the
f centre of circle
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© x2+-)’2\ax=0 (b) x2+)’2+ay=0
(d) x2+)ﬂ_ay=0
denote the

Complex set of real

ficy R Numberg Fespectively »:; i z§nd
( defineq by Py e - ¢ function
) one tq She 3=\ is

(©) bijecti\,e (b) onto

nej
ither one 1o one nor onto

138, Ify;
YIS complex the expression ﬂ‘_ﬂ wak
€s

y . x? +2x—
(al) W:lfh l;e In the interva) (a,b) wher: k
=__ b =
(c) a=5 b=9 (d) a=9 b=51
139, If a, ayay, ...

» @, be an AP. of non-zero terms,
then ——

alaz 02(13
@ 21

.alan
() n+1

— (d) none of these
alan

..... +

is equal to
ae-a,

by 2

aa,

140. If B is an invertible matrix and A is a matrix, then
(@) rank (BA) = rank (4)
(b) rank (B4) = rank (B)
(c) rtank (BA)> rank (4)
(d) rank (BA)> rank (B)

141. A and B are two events such that P(4) = 0.3 and
P(4 U B)=0.8. If 4 and B be independent events, then
P(B)is

3 5
(a) 7 . (b) 7
(c) é (d) none of these

142. If &, and i, be vectors of unit length and 8 be the
. | T
angle between them, then E\u2 —ity|is

. 0
(a) sin® (b) s

d) cosg
( 2

2, 3) by the plane

(c) cos 0

143. The image of thc; point (1,
x+y+z+3=0w
(@) (=3 4,-3) '
(© 6, -4 3)

(44, 1P = 5in?20 +cos

(b 5.-4-3)
@ (5.4.3)

49, then forall ©

ot o N T R 4 ST




3
b) —<sP<I
e 4
1) | < P< !
d) —sP<-
2 4 W 2
145, The straight lines Z,, L,, L; are parallel and lie in

the same plane. A total of m points are taken on
Ly, n points on L,, & points on Z,. The maximum
number of triangles formed with vertices at these

points are

(a) ey k(wj

(b) meonc .k(w" _ m(-j = H(ij
(C) »oaony &(} 4 m(-w.‘ + ”CJ
(d) none of these

: r dy
146. If y = cos(cos x), thcni— 1S
ax

(8) Tin the whole plane

(b) =1 in the whole plane

(¢) Iin the 2nd and 3rd quadrants of the plane
(d) —1in the 3rd and 4th quadrants of the plane

~

147. The differential equation representing the family
of curves 32 = 2¢(x + ¢2%), where ¢ is a positive

parameter, is of
(a) order 3, degree 3

(b) Order2
(c) order I, degree 5

degr,
(d) Order 5‘ eggr:'e‘l
148. The range of function f{x) = 7- P s 8
(a) {1,2,3,4} :

(b) {3, 4, 5, 6)
(¢) {0,1,2,3,4,5} (d) {1,2,3}

149. 1f 7=|[ 258
5 (1+x°)
!
a) 12—
( 4

)
)

150. If ax? + bx + ¢ = 0 and 22 t3X + 4= 0 pgye

N
|-

(b) /lies in the interval (l.

| -

1
(¢) [Ilies in the interval (-5-,
(@ 1<t
6

common root where a, b, ¢, € N (set of nayrg §

numbers), the least value of a+ph+cis
(a) 13 (b) 11
(c) 7 (d) 9
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3y A Paper 2003
\ 4 ; Ry .
\\3 A M * L L) e ot
\b} L, I E o m land G denote eper (angement | to that in the arrangement || .
\\3 momentum and gravitatjong| ¢ =Y. Mass, angular il by 2:1 :
: . atconst : " =
N the quaxlmty (ERImSG2) hag the d?{::fs.r)ectlvely, ) 1:2 (d) 1:3
a) an Stons 6.
\\4 ' (?) o (b) length of A bullet of mass m, moving with a speed of
\\5 -(¢) mass (d) time, Penetrates a block of wood of thickn&t ¥ and
_ : ~ . emerges with ; o
~! 3, The vectors A=(j i3 _~7v 5 - offe gd With a speed v. The force of resistance
\2 — Tkl J=2k), B=(2; +2j~l;) red by the wood is given by
] and C=(=t+aj+k) are ¢ 2} ited m. 2
}’ ~ constant o is equal to OPlanar when the @ W= ) 2 )
\ ! m 2 2 . 2 A
R @ ;/3 , (b) 1 © =) Tt -ty
\\ - (c) (d) none of these, 7. The displacement x of a particle of mass 1.0 k
B e dlSplacenlent (f) ofaparticle is related to time MIOVING in one dimension, under the action of a
) resx -—.al + b2~ cr, where a, b and c-are constants constant force is related to time ¢ by the equation
'T | of motion. The velocity of the particle when its r=Jx-3 (in S.I. units). The work done by the
\\3 ‘ acceleration is zero is given by force in the first 10 seconds, in Joules, is
e st b2 p2 (a) 640 ) (b) 676 )
11l @ at-— | (b) a% g (c) 320 (d) none of these.
|
i ) [Hl,i @) -a+b2 8. Two particles of masses m, and my (my > my),
. 8 (c) @ 3c Ao initially at rest, move towards each other under an
R | - ) inverse squ : ion. Pick o
4 Which one of the following statements regarding AR o oron Ormmdmn'.md ot Eon
11 , =T correct statement about the centre of mass (CM)
| * 1§ Newton’s first law of motion is incorrect? of the system
1|1 (@) dtis pn mdep?nde.nt statement. (8) The CM moves towards m,.
1§ (b) It defines an mert-lal frame of .reference. (b) The CM moves towards mr,.
i. “{¢) It was first enunciated by Galileo. (c) The CM remains at rest.
. . Y
— 1 |§ (@) Itis a special case of Newton’s second law. | (d) The motion of CM is accelerated.
B . :
— B Apulley has two different arrangements | and I} 9. Choose the correct statement/statements from the
1 shown. | following. |
1 _ ‘ S1: The angular momentum of a body is always
. _ constant.
1 : - §2: The directions of the angular momentuin \"m\sf
- M . and the angular velocity vector are alwa}-w;'m
A . g ector is always along
i 20 ["=2 Mg §3: The direction of torque vector l? always a :;;
: =21 . in angular momentum
- BT the direction of change in anguiar Mo .
: : | .
Neglecti ulley, it ) S2 and §3
glecting the masses of the rope and the puticy (a) SI and S2 (b) S2 and -

Ehe ,'“_5‘3"0"‘, the acceleration of the mass A in the

The Aligarian
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Ao vaiaiidnnit ‘a5 2 b

W A ki

bV el e Saa

L0 a5 3

10,

ll.

12.

13.

- (a) 0.5%

(¢) SI only (d) S3 only,

rasses

If the gravitational force between .4 :‘]“[d B (ilj -

i 3 hy a4 dis
2m and 3m) respectively and scpx{mlci 1)y(nfnu\<\‘c%
2d) is | unit, the force between € anc ; i
Im and 4m respectively with separation J¢
be between
(a) 0 and 0.5
() 1.0 and 1.5

(b) 0.5 and 1.0
(d) 1.5 and 2.0

A planet (with g, as the acceleration due lu.grav‘lt)"
on its surface) has its mass and radius that is twice
that of carth (having g, as the acceleration due to
gravity on its surface). The ratio g,/g, is equal to
(@) 172 (b) 2

(c) 2 (d) 4.

A block of ice at ~10°C is slowly heated and
converted to steam at 100°C. Which of the

following curves represents the phenomenon
qualitatively?
A

Temp.
(a)

-

Heatsupplied

A
Temp.
(b)

Heat supplied g
Y

»

Temp.

(c) /\/ X

Heat supplied o
A

Temp.

C))

B

Heat supplied

A thin copper wire of len
by 1% when heated fro
What is the percentage ¢

copper plate having dir
from 7, to T,?

gth L increases its length
m temperature 7, to T,
hange in area when a thin
mensions 2L x [ is heated

(b) 1%

(€) 2% (d) 4%,

Scanned by CamScanner

14,

16.

17.

18.

Three rods of the
same dimensions
have thermal
conductivities N

3N, 2N and K. ‘
They are arranged K
as shown, with their ends at 100°C, 500 '3 0
The temperature of their junctioy is d 0q

200

100°C

(a) 75°C (b) ==°C
(©) J-‘;-QC (d) 25°C,

When a system is taken

from state i to state f 4
along path iaf in the
figure, the heat absorbed
Q= 50 cal and the work
done W = 20 cal. If i
W=—13 cal for the return %
path fi, Q for this path is

(a) 17 cal (b) =17 cal
(c) 43 cal (d) 43 cal.

Starting with the same initjal conditions,
gas expands from volume Vito v,
ways. The work done by the gas is W, ifthe process
is purely isothermal, W5 if purely isobaric and Wy,
if purely adiabatic. Then
@ W, >w,>w, (b Wy>w, > W,
© Wa>wi>w @ w > Wy > w,

The volume of a 8as and the number of molecules
within that volume for three situations are (1) 2¥,
and- N, (2) 3V, and 3Ny (3) 3V, and 9N,. The
situations are ranked according to the mean
path (greatest first) as

@) (1), (2), 3)
(©) (2), (3), (1)

2

a

Pressure

an ideg
in three differen

(b) (3), (2), (1)
) (), (1), 3)

An ideal gas with pressure £, volume ¥ and ratia
of specific heats 1.5 is compressed isothermally t¢
one fourth of its initja| volume and pressure P,
When the same 8as is compressed adiabatically t¢

half of its initial volume, the pressure is P
ratio (P,/P,) is

(@) 1.6

(b) 1.5
(c) 14

(d) 0.5



Vol

lons, an idey)

hree differen
if'the process
baric and I,

> ,"';,\
> ”";\

- of molecules
ns are (1) 2
ind 9Nu- The
he mean fre¢

0 amplitude g,

papor - 2008

o figure shows the plot
ot.accclcmtion withtime §
. a particle executing E
;in\l’l"' harmonic motion, §
e particle velocity atp - <
s ¢
(a) posntlvc
(C) zZero

Time

() negative
(d) not defined.

e cqual.lon Y = acos*(2nnt —
gwave with

21x/A) represents

) amplitude q, frequency n and wavelength ),

frequency 2n and

. : wavelengtl

© amp:!tudc al2, frequency 2n and wavelelglg]tl?))t
@) amplitude a/2, frequency 2n and wavelength

A2,

§ the radii of two concentric spherical conducting

shclls‘arc ryand ry (> ). The charge on the outer
giell is g. What will be the charge on the inner
sell which is connected to the earth?
i
(b) =4
i
(d) zero.

n
® "7
(c) -9

Two identical charges are placed at the two corners
of an equilateral triangle. The potential energy of

te system is U. The work done in bringing an |

identical charge from infinity to the third vertex is

@ U (b) 2U

©) 3U (d) zero.

Two thin flat

metal  plates

having large 4 B C
§ surface area .are

tcharged »
separately  to 3y _vely charged
acquire charge L

densitites-+o and +vely charged

§ . The plates are

{ ten brought near to each o
toeach other. If E,, Ep and

{ fields.at the points 4, B and

§ Mhich of the following will be true?

(b) EAl= E” o E(.'

{0 E=£=2 &
' E

0
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ther and held parallel
E,- denote the electric
C respectivel, then

593

Red  Violet Green
(@ 26 x 10 Q + 5%
(b) 25 x 10¢ Q+ 10%
(€) 35 x 105 Q + 5%
d) 27x 10°5Q + 5%.

Gold

25. The varia_ble point B of a
80 Q rheostat AC has
been set exactly in the g

mic.iway such that the 20Q <
resistance of the part 4B

is equal to the resistance ¢
of the part BC. The

theostat is connected y
with a resistance of 20 Q s

and a battery of 8.0 V as
shown in figure. The current supplied by the battery
is '

1
() -2'A (b) lgA

- © Za @ A
26. A electron moves with aspeed of 2 10° m/s along
the positive x-direction in a magnetic ficld
B=(i- 4j- 3/2) tesla. The magnitude of the force
(in Newton) experienced by the electron is
(a) 1.18 x 10" (b) 1.28 % 10"
(c) 1.6 % 107" (d) 1.72 % 1071,
of radius R carries current i.
The magnetic field inside the wire at distance 7
from its centre is expressed as

. -Zl‘o") ;
p i . — |
(a) (;I%T}r ®) LKRZ

j Rob ).
. p()l .r (d) (ﬁ) r
© |28 oz
(f source with a certain emf

alternating €0 : e
plitude is connected 10 turn, to a f¢

27. Along straight wire

28. An
am



B

94— )
capacitor and then a:; IT N
inductor. Once conncctfci
to one of the elements, t '\g
source frequency /. is "
varied and the amplitude / -

- of the resulting current

through the element IS »
measured and plotted, as sho\\.d

i i ide
of the following gIVES the

TCSPCCfiVe;U;‘(’;::ve' (2) resistive, 3) fnduct.ive
((Z: ((ll)) : resp;stive. (2) capacitive, (2) mduc.::f::
(c) (1)~ inductive, (2) resist.ive, 3) capac;tilve
(d) (1) — resistive, (2) inductive, (3) capac .

Four identical circular conducting l?ops .are plagf:d
in uniform magnetic fields that are elfher |{1creasmg
(/) or decreasing (D) in magnitude at ldex‘mcal rates'.
Arrange the magnitude of the currents induced (/)

in the loops.

1 the figure. Which
ntification of the

9.

x x

X X

X

4)
@ iy >i>i >0y (b) iy=i> 03>y
© iy>iy>iy =iy (d) iy =iy > iy = iy,

n (2) (3)

30. Consider the following types of electromagnetic
waves: '
(1) radio waves, (2) green light, (3) gamma rays,

(4) microwaves and (5) X-rays. Which of the '

following sequences arranges these in the correct
order of increasing wavelengths?

@) (1) (5) (3) (4) (2)

(b) (3) (5) (4) (2) (1)

(©) (5) (3) (2) (4) (1)

(d) (3)(5) (2) @) (1).

31. A double convex lens,
made of a material of
refractive index Wy, is
Placed inside two liquids .
of refractive indices 1,
and p, as shown,

ight is incident on gy

the left. The Jens will give rige to
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32.

33.

34.

3s.

36.

rer

——y

. QIQ " 0
(a) a single convergeny bean, O\ L

b) two different conyerpe ano
((c) two different divcrg:, ;"L:’:ams ::: 0.
(d) a convergent and g di""gcm b © 1!
In a single slit diffractiop Xperim. M ra
the slit is ma.dc double jtg Originar:f‘ ! ':y*"h ’_ mbc:
central maximum of the difﬁac“o!dmhﬁ. < “umbc'(
become " pay, B (@) “‘
(a) narrower and fainter | ©) 3.-
(b) narrower and brighter 1he ¢
(c) broader and fainter pelow
(d) broader and brighter. gdiodes
A plastic sheet (refractive indey « 16)on. IR ::i:taf
slit of a double slit arrangement f,, th:\." ‘.;~~t,nd |
experiment. When the double g)jy is i“um;.\'. i’b‘ckw;

monochromatic light (Wa\’elength: st F The cu
/

- centre of the screen appears dark rather thy, L amp) i

The minnm.xm thickness _Of the plastjc shc% @ O
used for this to happen is © 0.C
(a) 3300 A (b) 6600 A e ch.
(c) 2062 A (d) 5500 A. e -
The intensity of a A {a) ex
point source of light ba
S, placed at a distance 3 (b) bre
d in front of a screen 78— (o) the
A, is I, at the centre ; doj
of the screen. Find {d) ion
the light intensity at pro
the center of the screen if a completely refles B
plane mirror M is placed at a distance d behind Bt

source, as shown in figure. g f.np"m
-(a - )
@ 4n* x9 (b) 4n° x9 (@) 173
171 10/, ©)
(C) 2 . (d) * -
4n° x9 4r°x9

Which of the following can exhibit dif
phenomenon?
(a) photons
(c) neutrons

(b) electrons
(d) all of these
. . harge N
Radiation from a hydrogen dmha];.\m
incident on the cathode of a phmo:: ;T.‘-
function of the cathode surfaceis 3= " o

ol
" 3 'C (lﬂ
the photocurrent to zero, the voltag



RO

hode
relag
I ive o the Cathode mys¢ be made
~log b) +32
he Fatio of h ) =136
e 5
hy imber 2 thr S Of the nuc|
pa"%nn m;mber is appe radjy, . nuc‘eus Of; mass
(@ 1 Ximagey, €us of masg
- y
© 1.5 ®) 15
(d
P8 The circy; show ) 1e
. below cont ing twn D,
diodes D, ang eac;’
- | with 4 y
)¢

0 : OFWard
" Verso . resistance of 5

: 0 Ohmg |
© Yoy, L and  with infinjte
};nmated L backward resistance
614 & The current th , 6V
.”, . amp) is . ance (jp
Sheeyyd (a) 0 (b) 0.02
(c) 0.03 (d) 0.04
. The charg'e carriers in extring;g S€Miconductors are
| made available for the Conduction of Current by
§ (a) exciting valence electrons frop, the valence
: band to the conduction bang
@ (b) breaking bonds with impurity atoms
- 1§ (c) their inherent charged natyre achieved by
1 S 5
§ . doping
| (d) ionizing the atoms of -the doped impurity, to
4 produce carriers.
refle %Pdf,an‘amplitude modulated wave, the maximum
behind i

i ;;‘fmjjlitude is found to be 10 V while the minimum

-#%mblitude is found to be 2 V. The modulus index

- (b) 2/3 |
(d) none of these.

CHEMISTRY

the ‘.(‘)lecules NO, CO, O™ and O, the correct
AR Obend OrdCl' .l's :
€0 >0, >0,

" respectively are
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43.

44.

45,

46.

47.

48.

49.

50.

51.

(@) sp?, sp® and sp?

(b) sp, sp?
(©) 5P sp ang g

(d) sp2,
The .IUPAC name of Hg[Co(N
(a) mercury cobalt(ll)tetrasulp

(b) mercury tetrathiocyanatocobalt(ll)

() mercury tetrathiocyanato-N-cobaltate(l I)
(d) tetrathiocyanatocobalt(ﬂ) mercurate,
Which of the follow
CdS and pps ma
(@) Cus

(c) cds

and sp?
sp* and sp3,

CS),] is
hocyanide

ing meta] sulphide Cus, HgsS,

Y not dissolve in hot dil. HNO,
(b) Hgs
(d) Pbs.

The number of lone

by the Central ato

(@) one

(¢) three

pairs of electrons possessed
m in the anionic species 1, js
- (b) two

(d) all are bond pairs.

Which of the following conjugate bases will be the
most acidic in nature?

(a) No, (b) CI-
(c) HSo,- (d) 80,

Lanthanide contraction is the ¢

of 4£block elements which i
increase in

(a) atomic radius

(b) shielding by 4f electrons
(c) size of 4f orbitals

(d). effective nuclear charge.

haracteristic property

k.
S associated with the '

KF combines with HF to form KHF,.
contains the species

(@) K*, F~ and H*
(¢) K* and HF,

:
The molecule

(b) K*, F and HF

(d) [KHF]* and F-.

Which of the following molecules will exhibit zero :
dipole moment?
(@) CH,Cl,

(b) ClO, b
(C) NH3

(d) BF,.

Which of the following halides is least stable and
has a doubtful existence? |

(b) Gel,
a) Cly

f
le the number ¢
, ture of P40 molecu

In‘the structure

o (sigma) and 7 (pi) l?onds are
(a) 12 sigma and 4 p!

__A



s¢ 00—

(b) 16 sigma and 4 pi
(c) 10 sigma and 4 p!
(d) 8 sigma and 4 pi.

N is
The compound formed when an excess of KC

added to the aqueous solution of CuSOs
() [Cu(CN)] () Ko[Cu(CN)4]
© K[CuCN)sl  (d) Ky[Cu(CN)]-.

Hybridization of the central atom in PFs involves
the mixing of atomic orbitals

(@) dz2, 8, Po P P:

(b) & po Py P d:2

(©) d2_\2 8, Po Py P:

(d) Ss o Py P dx2 -7

. During debromination of meso-flibromobutane, the
major product formed is
(a) n-butane (b) 1-butane
(¢) cis-2-butene (d) rrans-2-butene.

. In the Cannizzaro reaction the intermediate that
will be the best hydride donor is
: H o H o
(a) ©>(0” (b) 4
H. t
" O—
(c) ‘ 3
MeQ o
o-
(d) o
O,N '

Among the given compounds,‘themost susceptible
to nucleophilic attack at the carbonyl C is

(a) CH,COCI (b) CH,CHO

(c) CH,COOCH, (d) CH,;COOCOCH,.

The order of reactivity of the following alcohols
towards HCI would be
‘ CH;

—

F OH
)

56.

57.
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58.

59.

60.

61.

62.

is T
(@) T>1>11 (b) lll>]|>]
(c) I>1>1 d I>m>y

_ Na, NH;
(a) O—CEC— R
H\ /H _ '
c C=C
el O \R
.(d) O}_{\C %C/R
“H

H
: Br. H
(@) ‘ C \ (b) é
CH; H
a . g
(c) b}C_=C=C<b
: j:w
(d? H2C=C\ hgT

- Or (
CH;, CH} Em"i

ph N
OH
(H1) (1v)
(@ 1>0>1>1V () 1>

© IV>UW>0>T@) sy,

>
Among the following 1-butene 1), i
trans-2-butene (I11), the decreasing order o, I

5
N
-1

The TUPAC name of CH;CONHB;
(a) 1-keto-N-bromoethanamine

(b) bromo acetamide (c) N-bromoethanam.
(d) N-bromo-1-aminoethanal. de

The main product (4) of the reaction jg

Which of the following is a chiral molecyle?
CH;

CH,

End product (4) of the following sequence
reaction is

. Fe Na,CO, ~ excess |
—NO; ——p ——
@‘ 02 3o% el CilyBr



OCH;

@

. of the following is not ap Optical|

. Lo

4nin® acid *
lysine

:‘-) methionin¢

¢

¥ active

(b) leucine
(d) glycine,

mpound of the fom_ulla CiH140 reacts With
0 and undergoes oxidation to gy acarbony]

sodll";‘un d which does not reduce Toljeys reagent,

-m:‘ Eriuinal compound is . ‘

L digthyl ether (b) n-butyl alcohol

: ti‘: sec-butyl alcohol (d) iso-butyl alcohol.

which of the following will form geometrica]
isomers?

o8
(a) .

(5) HiCCH,CH = Noy
: |

(C) O:NCH:CH_Z CHCH3
(d) all of the above.

mc end product (Y) in the reaction sequence

P,0 )
. CH;CONHZ Z 5 X Sn/HC! y
' (a) ethane nitrile

, is
(b) acetic acid
"% (0 ecthanamine

(d) chloroethane,

 The second order Bragg diffraction of X-rays with
: Wavelength 0f 2.00 A from a set of parallel planes
: acrystal occurs at 60°, The distance between the
': Sattering planes in the crystal is
) 5.75 A (b) 2.00 A
(0 400 A (d) 2.30 A.

3 F"”lcell reaction involving two ‘electron change,
5 ndard EMF of the cell is 0,295 v a 25°C.

- equilibriym constant of the reaction at 25°C
4 Wl” be

fa) 29.5 10-2

b) 10
(0) 1 x 1Q'o (b)

(d) 2.95 x 107",

I%S 4 NaOH solution offers a resistance of
- "%hming Conductivity cell at room temperatqre.
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70,

.

72.

73,

74.

76.

\\

hat shy), beth\~\5-§]
f thig NaQyy ’ app“’"i"‘a’c mol;
'S 0.367 “Olution j¢ il Conggy . T CUCtance
(@) 2 cmiy %l congtany of the ey

34 S Ccm o
m -

(b) 23 ml:}ollf‘
(©) 4645 S em2 mool ‘
(d) 5464 em? mop-i
The :

) PfCClpltat :
(/\,,,= T x 1010, isobOf' calcium Auoride
Of the foll tained When €qual volume
y OWing are Mixed

) 0.001 M Ca *+ 0.0000) M F-
O 10 M e MF
(©) 102, Ca®* + 19 M F-
d) 104 Ca®* 4+ 1 M F-
th‘standard reduction Potential of Cy2-/cy, and
T: /ICu* are 0.337 and 0.153 v respectively

€ standarq electrode Potential of Cyv/cy half
cell js
(@) 0.184 \ (b) 0.827 v
() 0.521 (d) 0.490 v
If N,

life is
S (b) 27 ,
(c) n2 N, (d) n* N,

The difference between heats of formation at
constant pressure and constant v

olume for the
reaction

ZC()HG(/) + ‘502(”'—) IZCOZ * 6H20 h
at 25°C in kJ is

(a) -7.43
(C) —.3 72

(b) +3.72

(d) +7.43. ‘
The order of root mean square velocity of H,, N.,
O, and HBr at NTP is

(a) H,> 0, >N, > HBr

(b) HBr>H, > 0, > N,

(¢) H, >N, > 0, > HBr

(d) N;> O, > H, > HBr.

Which of the following solution has pH = 77

(a) NaNO, + H,O
(C) NaCl + H:O

(b) Na,CO, + H,0
(d) CH,COONa + H,O.

ion C + D — product
For the reaction C : .
If the initial concentration of C and D is fioublcd.



77.

78.

(b) decreasing the volume of the container

79.

80.

L WATHEMATICS

81. If both the roots of the equations ax? + px+q=0

8’2.

83.

: (a) Kll - KL’

the reaction rate is increased by a factor of 32. If
the concentration of D is doubled keeping that of
(' fixed, the reaction rate bccomcs 4 times. The rate
law will be

(a) K [C) (D)
(c) K [C) [P)?

(b) K [CP] (DY
(&) K'[CP D)

For equilibrium PCls ,, === PCl, , + Cl;
K, and K, will hold the following relationship.
.(b) K, = K.(RT)

(©) K, = K.IRT (d) K.=K,/RT.

Consider the reaction

CO (y + Hy0 ) == CO,, + H,

The equilibrium amount of CO, , can be increased
at a given tefuperature by

(a) adding a stitable catalyst

(¢) adding an inen gas
(d) increasing the amount of CO {0

In the process of ice melting at—15°C at atmospheric
pressure,

(a) AG <0
(c) AG=0

. (b)) AG>0
(d) AG = w,

The volume of CO, formed at STP on burning a

mixture of 0.5 mole of methane and 24 gram of
oxygen is

(a) 84 litre
(c) 22.4 litre

A (b) 8.4 litre
(d) 0.84 litre.

and bx2 + Ix + m = 0 (a # b) are common, then

(@ pm=lq (b) pg =Im

() p'l = miq (d) pm? = Ig%.

A binary operation o is defined on the set of integers
/by poq = 3p* + 2¢* - 5pq

If aol = 1, then a is equal to

(a) -I (b) 1

(c) =2 (d) none of these.

If 4 and B are two non-empty sets, then

B N (A4 U B), where XU denotes the complement
. of X, is equal to

84. Let S be a finite set Containiy,, he,
the to:al number of binarx opcfalio:,;ncm‘-
(@) o (b) 2 R
(c) n d) 2,
85. If sets A and B are defineg as
A= . oy o=
. {(x, ) ) - W, x 20,y ¢ 7
= ))ty=—xx¢ p then
@ AnB=4 (b)/‘f\leg
) AnB=¢ (d) none of these
86. Given the relation R = {(1, 2), (2, 3 o
A= {1, 2, 3}, the number of ordered W
: ) e Pairs wy,
when added to R make it an €Quivalence rejyy
(a) 5 (b) 6 S
(c) 7 (d) none of these.
87. Let/:R—> Rbea function defineq by
_ e.\’ _e-x
f(x)- % —x° then
e*+e
(a) fis bijection (b) fis an injectiop onl
(¢) fis a surjection only
(d) fis neither an injection nor a surjection,
' 88. If a=coso + isina, b = cosp + i sinf
¢ = cosy + isiny and Pc°+% + % = 1, then
sin(o - ) + sin(f - Y) + sin(y - ) is equal t
(@) 0 (b) 1
(c) -1 (d) +1

89.'1f @ (# 1) be a cube root of unity an
(1 + W) = 4 + Buw, then A and B are respectivel
the numbers ’

(@) 0, 1 (b) 1,1
© 1,0 (d) -1, -1.

90. For any complex number z and its conjugate 2
the number of roots of the equation z* +Z=01
equal to
(@) 1 (b). 4
(c) 3 (d) 2.

C_F-32 :

1. Let S~ 9 IfClies between 10 and 20, U
(@) S0 < F< g (b) 50 < F < 68
(€} 99 <F <y (d) 49 < F < 78.

92.

(a) A“
(c) AN B

(b) B
(d) o.

Consider —;-+§ 2 1 and

L a1y
Th L
en number of Possible solutions are
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"7 gn< ‘u()n3 "ih. ( ) un;
) " §. (d) n:lqm:
. e of thes
neq ¢ are three nu
f, x 18 mean of 3 and p :i"\.P,
% o I?; x % A bfb and ¢, then the ar"thm'e!iz the
l A ? th
i Ng o (b) 4
One
] 2) Oft ( ) none of hes
> <h (2
of o dand p are differem
le fd +bz(p2+l)+c~(’pzimlnu bers such
p Quivy) 5 D <
on ) b, cand 4 are in Vo b
‘ € of these () Ap
N’ defipe dby (d) none of th
|
et .+ n
1-2°2-3 sy
is an injecy ue of x for n > | g
lon ;- ' (b) ]
(d) 2.
nor a surj ion, o
; - 2 i i
0sf + i Sinf ik lx,:b; 51)2ls g
c a
-4 2 d
‘a+b*"‘hen. (d) none of these.

in(y - ) js equal g =zcos43~7r, then xy + . o » |
1. B3

() o
root of unity an (d) 2.

are respectivel .
o of Y3cot20°—4c0s20° is
i (b) —1
(d) none of these.

el

jugate secx = 2, then sin"x + cosec’x is equal
nd its conj d , , .

‘ 2 7= b
[Uatlon Z +2 o (b) on

(d) 2772 .
of the triangle formed by the lines
+y=1is

s 11

o (33

een 10and 2.

< F < 68 _l_ l)
<F<T8 (d) (4’ 4
; . e otarcented
PP id-point of the portion mt-:a f: P,
e ar by the line xcose ¥ )’5? |
itions
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T ~
@) mn -
(5) wmy _ | =
(&) g d I '
m (d) —==zf
104, T, Which of the fo) i
Yool : Ollowing Circles, the fine
; c0is g
(343112, 3, 53y e poi
(a) (x=3-3153y2 32Y =g
(b) (X=312Y 4 (=330 Lo
(c) Tz‘(}*f’): = 9
(d) (=3P +y29
105, T’he cjrclcs L F T 6y ~ 12 =  and
r+_r*4x*6_v*4:0

(a) touch externally
(b) touch internally
(c) intersect at two points
(d) do not intersect.

106. A circle passes through the origin and has its centre
ony=xIfitcuts X+ -~ dx -6y + 10 =0
orthogonally, then the equation of the circle is
@) # ~x=yuil
(b) ¥ +)y -6bx-4y=0
€ #+y-x-2=0
) 25 24 i+ 2y = (),

(d ¥ +) I

107, Three normals to the ol
through a point (C. 0

p) C =12
“= 14 ( |
(a; ;> 12 () none of these .
{e) €~ M | -
dius of the circle passing through
108. The ra




L 0 B ™)

' 3

Wy e \\“ + \Q =1, and having its eentte

ERCNRAR
a4 (A
Q@ a3 @ 72

YR \ 0 i e chard of vontact of hyperbola
Vv - W ten e squation of the corresponding

Wi \\i [RTTTICRTEREY

WO R W= 0
B W - R AR e =0
W - - =0
W Wy AR =0

VAR o maay O digis npmbers can be written by using
D Jdigan d ang 22
@ ) 8
LR B

B 2%
() 104

1L b an examination, there are thice multiple choice
Questions and cach Question has 4 choives. Number
A Wwans i Whish a studeat can fail to get all answers
SETENEEN
@ At (0 12
W 7 @ &
113 00 e indepoadent of X in the expansion of
(a2 Y
Kl'\ n/ W -
@ Y2 (M 1273
@) () none of these.
A The appronimate value of (2,999 correct to 4
dovianal places
@ Lo () 1999
W) LW (@ 1.999]
A 0 R are e oo of the equation v - px + ¢ =0,
BN
(GRS . k\ = +9-‘-—{-P—* « I8 equal to

@ il e p« + ')
AR UR AR e
W RREE - e )
@ g - )

N The coefticiont of v* in the expangion of e - is
@ oA ® 33
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116. The variance of 20 observationy j
observation is multiplied by 3, he New y
the resulting observations is
@ 30 (b) 300
(¢) 20 @ 9.

I‘) "

117, It a variable takes discrete values y 4 4 ;

|
-9 LS
J,x=-2 X+3, x- —y

|.al-—

-3
X=5 x-

(x is puamve), then the mcdum is

(a) I—s (b) .\‘—--:Ii
oy
() x-2 (d) .\+I

118, The probability that A can solve a probje
2/3 and B can solve it is 3/4. If both ay
problem, what is the probability that the pr
gets solved ?

. 11 7
(a) » (b) 5]

h) 1
© 13 (C)] 3

us if 4 and B are two events such that P(4) =
P(B) = 0.69 and P(4 N B) = 0.35, then P4~

(a) 088 (b) 0.12
(©) 0.19 (d) 0.34
\ g x=1 y=2 -3
120 If  the lines = "3
x=1_x»-1_2-6 .
Y 1 5 are perpendicular,
value of & is
10
@ -7 (b) =
©) 1_76 (d) none of these.
121 The line ";2 - y:' - ""l intersects the
= z=0if¢=
(@) *1 (b) %173
© *5 (d) none of these.

122. The points A(S, -1, 1), 87, -4, D, AL,
and £X-1, --3, 4) are the vertices of
(a) pallelogram  (b) rectangle
(¢) trapezium (d) square.



v T—
ENLTEE e TE
is °n 10,]r a+brilg “ae un
3 . ) e v
300 "ari% - " the Valye e:tgri Such’ that
9 4y (a) 1 2 4b+b.g1z.5
(© : _ EZ; 3 S(x)= N ‘;hc function
: 14, If. C is the mi None ) x<o0
Vv 12 ; Midd|a .. . of th i dx4)
alues o ] outside Ap, thene Poing o Do Pf.:se. ‘(Sa)COIntmugus atx = is'f x>0
' X ] 4) .\»\? A (é)h PA + P\IE - F{‘ 15 any POint (c) 0 (b) i
~ \B = —_—
: L ©) PA+PR. — O P (d)
digg > *¥s | ) PA+PE < 5 ) “A+PB=2p¢ 132. Giy » ome of thege.
N A . P44 pg. n y=q*
r«l 15 Let ‘T~I +J and . 2f P e 2 “The valye of & is
intersectio THK.Th ) (a
g "'x/;=5x[;n _ of the |ines - e'l thf point of ) ’T(T*y\log,T) (b) *5_2_'3‘3)\
T+ 2 4 ) F 1s - 'xa=pxg and er x(‘—legx)
4 @ —i+j+k © =2
ol (b) 37347 X1~ ylogxiogyy
SOlve a () 3i+j—%k ) 3 5 o (d » log y
] Pray, & Yi~j-k. . ) ;
- Af both . N h . o *+ylogxlog y)
ili altem _,_From the matrix equation 4 ; g)
ty that the pr:; rcobncluded tlLat B = prOVided: AC, it can be | 133.1f ¥ = & then ”
g (a) Ais singlilér (b . ) d
7 ; . ) ) 4is non-singular @ €+ logxy” 2
- (c) A4 is symmetric (d) 4i (c) log x(1 ) (1 +logy*?
2 S Square. 8x(1 + logx)™ (d) none of these
y7. The system of linear equatic ~ | 13400F 2 = ps , '
-yt 32 = quations | (), where,P(x) 1S a polynomial of degree
x4+ ky —2z=0 . 3, then 29| 34y | .
Ch that PA)=y ‘ky &l PE Is equal to
35, denr R~ da =0 @) P + Py
7 v % X
3, then P (AnB)§ possess a non-trivial solution if (©) Px) P”(x) ((3)) v
12 1 o =332 ®) k=1 o | a constant.
34 ) k=0 ~ (d) none of these. » ecuvey—e+ x =0 has a vertical tangent at
. i : _ the point
y-2__z_-_§ Wleto# 1 be the cube root of unity. The value of | @ (1, 1) (b) at no point
2 L1 e o 1 o -0 (© @1 . @ 0.
2| . 136. It @ < 0, the function f (x) = ¢ + ¢ is a

endicular, o @ 1y o2 o’|+0 0 o is : . .
: i ' monotonically decreasing function for values of x

3 0J4 90 given by
| RCR @ x>0 (®) x <0

*(d) none of these. (c) x>1 (@d) x< 1.

function | 137. The maximum value of xy subject to x + y =16

)E.Vélu‘e‘of the parameter o, for which the

%)= | + o, 0, # 0 is the inverse of itself, is is - o
intersectste , b) -1 ‘ (a) 8 32
| éd) 5 (©) 16 (@ 32.
3 (38, [f'(ax+BS (ax+ )" dx is equal ©
n+ Ty ¢ »-1
1€ of these: x4sinx _ ' " ‘%‘1[-[(““”)} ' 4c forevery n
‘ e n
4 7) “ ! [f((u'+b)]“‘ +c for sy 8,
’ b =L
joes Of (b) 1 (b) 1
'taﬂgle (d) none of these.

jarc: ’ .
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602
: . |
. IFALS *M'"" y o for every n
(©) o "‘.
ool for every !
flav ¢ M| bt
(@ p(no H'
vian ' TS
130,11 I s S
= \" + X SR -
v Alogla? \[l » x°)HC N
(a) /(x) ~ tan ty, A * ~1
(b) / (x) - tan ix, A= |
(¢) /() - Han v, AT -
(d) f(x) - 2tan Iy, 4 = .
2K *1 I
..{_‘ E
e i J‘( Dx )
' od
ulu;.:( Xy : )1 htan ' 5 ¢ ¢, then
' -
(a) == J;. b= - ([,) ' 2. ! 7
(c) a= - b= (d) a1, ph = -1
141,10 J(x)= lsm( )an.j( ) J1 and
l »
f” v)dy ( 2":1')' then the constants A and B are
0 n
respectively
| 3
= : = i i
(@ 3 and 5 (b - and =
4 1
’ oo ~ and 0
c) 0 and . () :

142. ,[/(‘),

n)
(c) 0

L) s cqual to
f(2a~x)

{b) 4a
(d) none of these.

A y FOT 2 ]
143, The value of f(l - x* )sinxcos” xdx is
o R

(a) 0 (b) rr—%—
(c) 21 -’ @) 3-2n

144, The order of the differential equation whose general
solution is given by

yeew' vew' (gt e

where ¢, ¢, ¢y, ¢, and ¢ are arbitrary constants, is

hh+ 8 l‘t,l'h
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(n) 5 (hy 4
() 4 {dy »
(45, A solution of the differentyy
. Yhaat

v ) y

r/'J ‘,“[""'(-'H
() =2 (b) y -,
(c) ¥ r 23X A (d) ) y P

P | ‘

146. The differential  equatiny "
(18 @ constant) represents ""i*“
(a) a set of circles having cente
(b) a set of circles having cengye h's ,
(¢) o set of ellipses (d) none of " the ,

147, Consider Nax 2 2x - 3y
subject to _‘, + ; s
:4 ' ; <1
xxyel
The max. value of = is
(a) 0 (b) 4
(c) 9 (d) 6.
148. Consider
Minimize = = 3x + 2y
subject to x+yz2z8
3x+5ys 1S
y 2 0
It has
(a) infinite feasible solutions
(b) unique feasible solutions
(¢c) no feasible solution
() none of these,

149, Let = and @ be two non-z¢ro compley s

such that Iz = || and arg(z) + arge) *n0e

equals
(a) w (b) w
(¢) © () -o
3 M
150. Two events A and B have pmb-l!‘hh““ "

ely. The pwlmhtlm that t\’% x

0.50 respectiv

1 occur is 0.14. Then the pn“‘ﬂ"“‘ ' ¢
A nor B oceur is

(@) 0.39 (M 023 .

(¢) 0.11 . () none of &




;  Which of the follow;j

ng Statement¢ is

Xpansj
™V = constant

acceleration of the partic|e

atz =
(@ 31 (b) 66
(c) 29 (d) 75

A ball is thrown vertica])
4.9 m/s. The ball is then
on ground after a time interyg) of
(@ 3.0s (b) 2.0
© 1.0s (d) 0.5 s
., The figure shows a particle m
subjected to three periods of ac
the periods according to the increase they
in the particle velocity, gréatest first
8

- e ot - -
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(@) In an adiabatic Process A H;ﬁm“g :
(b) Ina constant Volume procél:s AE =

(¢) 'In a cyclic Process AEM =0 N
(d) For adiabatjc e

Ston of ap idea] gas

Y up with 3 velocity of
collected by the person

oving along x-axis
celeration (a). Rank

produce

(in m/s) ?
(@) 6 (b) 9
() 12 d) 15

Cover, approi(imately a horizontal distance (in
meters)

(@) 13 (b) 17

(c) 15 (d) 21

A bat and an insect are flyin

Vi, with respect to ground (j
hotation)

ﬁBG =3.5;+9.2},
Calculate the velo
bat

@) 1.5/ +11.0]
©) +6i-11.0}

Vi =-2.57 +1.8]
city of the insect with respect to

(b) -6/ -7.4;
@) 1.0i+74]

A 5N force acts on 2 15 kg body initially at rest.
The work done by the force in the third second of
its motion is (in joules) a
(@ 9
(c) 4

Pproximately equal to
(b) 15
(d) 20

Solid line in the figure shows the potential energy
U(x) as a function of x of a particle confined to
move along x-axis. Regions 48, BC, CD, EF, FG
and GH are of equal distance. Rank the regions AB,
BC, CD and EF according to the magnitude of thc_
force on the particle, greatest first.



i
CDEFGH
_—9:

(a) AB > EF > CD > BC

(b) CD > AB > EF > BC

(¢) AB > EF > BC > CD

() BC> EF > AB> CD

A8

1
t

10. The work done required to increase the separation
distance from x| to x, + d between two masses n,
and m, is

@ - G m, m, [d-3x, dx, + d)] / [dx, + DT
®) - G m, m, [x'- 2x, dix, + d)] / [x, (=, + A
(©) + G m, my [x+ 3x,d(x, + d)] / [d(x, + ay
@ +Gm, mld +3x, dx, + d) / [x, (5, + O

11. An 80 kg man is riding on a small 40 kg cart at
a speed of 4 m/s. He jumps off the cart with zero
horizontal speed. What is the resulting changes in
the speed of the cart (in m/s)?

(a) 4 (b) 8
(c) 12 (d) 0

12. The angular acceleration a of a spinning top as a

function of 1 is : & = 3F + 5t At = 0, the angular
velocity w,= 10 rad/s and angular position 8, = 8 rad.
The angular position as a function of time ¢ is given
by which of the following expression?

(a) 4l1‘+%:’+101+8

(b)
(<)

@

2
ERLY P
6 4 5
204430 +51+8
AP FER P I
4 5

13. A uniform solid sphere of radius R produces a
gravitational acceleration a, on its surface. At what
two distances from the centre of the sphere the
acceleration due to gravity is a/4?
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14,

16.

17.

19.

v ") (anS“’“f in MKD units), |
(a) 4R. 0.50R ®) 21 4 lt,ﬂ;,cmui (b) 560 ‘
(¢) 3R, 0.33R ) 2/{ oiék f Aﬂg (d) 860 l
Ab.oul‘one-third of the Bod R o o 55”'555 kg is climbinginsideawide 5
swimming in the Dead sey jg aboy 2 phyye ’M‘Oho”ow pipe. After reaching some height }
Assuming that density of , hun € the vy o joo! 4t by pressing his shoulder and feet o,
0.98 gm/cm’. What is the densita eing i ke r.:csides()fﬂle pipe. If the two coefficients }
Dead sea (answer in gm/cry') 7)’ Of Waggy . “0P~51f,icti°"5 are 1.1 and 0.7, what is the |
(a) 1.5 ®y 17 of s porizontal push so that he does not fai| 7
) 1.9 @ 21 mn;*:)'“ (b) 550 N

- A 25N weightis hung from the oy, | u; goo N (d) 250 N
spring causing it to stretch BY S o M ofa vl (¢ A rare Qis divided into two parts g and
then placed horizontally on africti(,n.l Springd, Aoﬂnalﬂhich are then separated by a distance 4.
enc! of %he spring is held fixeq u :Z“able_ & :ve the maximum electrostatic repulsion
weight is attached to the free eng of the ::ﬁno Cg; for some value of g, when the distance ¢

spring is stretched and allowed ¢, Vi

- . by x }
the time period of its vibration? Tate. gl i kept ﬁ(’;:'d o
(&) 0.72s (b) 0.655 g ® T
(C) 0.43s (d) 021 l‘) £ d 0
! 2 |
What phase difference between two m 1 —Q; @ 1 ;QT |
travelling waves moving in the same dira © Y6ne, d 4ne, d
would produce a combined wave haying | water molecule (dipole moment
i i < utral wate
::il:uf © /3 times the amplitud of e " zon: 10°°C - m) is placed in a uniform electric
(a) 30; (b) 45° feld £=1.5 % 10* N/C at an angle of 30°. What
i in N - m) acting on the water
© 60° @ 75° jor e i g |
A block of mass 0.1 kg oscillates on a frictia @) 45 x 107 (b) 7.5 x 107

horizontal surface. If the displacement fro (d) 12.0 x 107™
origin is given by
x =10 cm cos [(10 rad/s) + w3 rad]

What is the maximum speed of the block ? a1

© 9.0 x 107

3 Three capacitors C,, C,, and C; are connected as
shown in the figure. A potential difference of
1 volts is applied to the input terminals. What is

;:)m;s; (®) 20 te charge on C, (in uC) ?
(c) 1.5 d) 1.0

A cvlinder contains 12 litres of oxygen at20°C 14 volts 1uF (‘é
' =1 G A
15 atm pressure. The temperature of the gas ” "

to 35°C and its volume increased ©0 |7lill‘i5-
is the final pressure of the gas (in am)*
(a) 9 (b) 11
(c) 15 (@ 17

(R
) 2

(b) 4
(d) 10

The root mean square S|
molecule at 300 K is 1920 m’s. P
speed of oxygen gas molecules

Y 3 3
' !m‘ circuit shown, for what value of R, will the |
battery transfer energy at the rate of 60 wr

25,

-~
=

. A parallel plate capacitor of plate are2 4 and plates

4y

(a) 125

) 175 (b) 155

(d) 195
An electron charge _, mass
n P i
Magnetic field . p: V.i:'r .
e ! 02
VEV,i+v ) Whatis the
after a time interval of

seconds 2

o § s 1@ .
(a) “‘+‘J]‘-'“\' Btk
m
(b) V,i+vl J - i\" Blk.
m
(c) ".i+(\'}+ir. B{]j
m

e . -
(@ (",*;\', Bi)i+v, j

26. A galvanometer has resistance of 75 Q 2ad

experiences a full scale deflection for 0.5 ma
current. What is the value of resistance to be
connected to it in order to convert it into 2 volumeter
to read upto | volt potential difference?

(@) 1525 (b) 1073

() 1925 (d) 2078

separation distance d is charged by "‘VPI 22
potential ¥, between the plates. The :
constant of the medium benween the plates is .
What is the uniform electric field £ berween the

plates of the capacitor ?

@ E=¢ Cr /K4 o E= I: _.k':i‘ {
@ E=1& @ E=K1dE
: el is 244 1 mleR

. Spevific heat of Alumintumt ‘m:lml :;K

Express the specific heat in &7

(:;) 500 (b) 600

(c) %00 (@ 120

‘ is operatad atan oscillator froquency
a2 C"dalm“ - R =60 cm. What

of 24 MHZ and has a dee radivs

—



is magnirude of the magnetic | K b
sccelerste dewterons (mass = 334~ 107 kg) ?
(a) 9.3 b 72
() 50 @ 32

30. A coil has 2n inductance of S0 mH and an ohmic |

feld B (in wesla) 10

resistance of 0.3 Q A 5 V emf is 2pplied across
the coil. How much energy (in joules) is stored in

the magnetic field after the current through the coil

has h-u;h to its steady state value ?
(b) 5.0
(dy 10.0

(a) 2.5
(c) 0.5

31. Which one of the following is not true ?

{a) Ampere’s law is : ijﬁ,d‘(":p\i“

" s €= —E oy
(b) Faraday’s law is . €= — &, a
. . ow,idsxr
(c) Biot-Savart law is : 4B=—"—-—
4n r

(d) Gauss's law is : £, £.d A=q

32. If the magnetic field B of a polarised
electromagnetic wave oscillates parallel to y-axis
and is given by : B = B_ sin(kz - wr). What is the
direction of prupa‘gﬂlion of the electromagnetic
wave and parallel to which axis does the associated
clectric field oscillates 7
(a) + ve y-axis, x-axis
(b) — ve z-axis, y-axis
(c) + ve z-axis, x-axis
(d) + ve x-axis, z-axis

33, Using the data given below calculate the kinetic
energy of the u-particle and proton coming from
the possible decay U™ respectively.

"= 238.0508 u He = 4.0026 u
" = 234.0436 u '"H = 10078 u
" = 2370512 4

(1) 4.25 MeV, negative

(b) 3.25 McV, 7.55 McV
(¢) negative, 4,37 MeV
(d) negative, 5.42 McV

34, A beam of Beryllium nucleus (z ~ 4) of kinctic
energy 5.3 MeV is headed towards the nucleus of
Gold atom (z = 79), What is the distance of closest
approach

i

|
!
|
|

|
!
|
|

|
|

‘ 37. Two thin double con

(@) 1032 x 10

3 , (b
() 3.56 ~ 10 Y ) 85

. (d) 1.2¢ ’
35, What is the Maximum |, 28

would excite ap ‘ltcuo‘a\.e n
diamond to the cond N in
for diamond js 5 s
(2) 169 nm

(¢) 226 nm

. <
Seiorba
(b) 205 n
(d) 354 ,,m
36. Whatisthe Wavelengih i
emitted in the Balmer
(a) 645 nm

(c) 435 nm

of!hc Mosy ¢,
€ries Of the
(b) 58 oo
(d) 365 nm
ve,
fi=24cem f,=1] ¢ arexpl’::::s

of 10 cm. An object js Placeg P
distance of O, = g cm "
combination. What js the
/£, of the final image 2
(a) virtual, 12 ¢m
(c) virtual, 11 ¢cm

4

Y

Nature apy disg, '
(b) real, 5, -
(d) real, g em
38. Anunpolarised beam of light js incig,

surface separating air ang glass o M onap,
to the Brewster angle. Thep o ange
(a) the reflected light has electric

=y

! comy
perpendicular to the incident pla::ﬂenmﬁ
(b) the reflected light i '
ght has electric Componey )

in the plane of incidence,

(c) the electric component parallel 1o the ply ¢

incidence in refracted ray complctclydigappr;.

(d) the magnetic component of the refracted igy
" completely disappear.

39. The figure shows only the cross-sectional ae
a long picce of wire in which a uniform curen;
is flowing. What is the magnitude of the magi
ficld produced at a point P which is r distne
away from the centre of the cross-section as show
in the figure ?

4— R—
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) (b) W ir(2mR)
(dy 27 (;w}r')

it
KN . .
f _
o undergoes fission by thermal Neutrons

"L g 10 the following reaction

Fan "‘:‘\’e+;sr+:n

non undergoes four and Strontiym

1 s two consecutive B decays and sjx

# are detected. What is the atomic numper |

; wo decay products of Xenon and Strontiym?
(b) 58, 40

36
»“;g 0 ) 57, 41
4%

¢
Xe

|

|
ydrogen reacts with nitrogen according f

gion 3Hy, * Nogy = 2NH,,;. 10 produce i
] 11322 8 of ammonfa “
;, 13.22 g of ammonia !
;») 1132.2 g of ammonia |
] 11322 g of ammonia

fhe mass of KCIO, required to produce 2.4 mol
o oxygen by patalylic decomposition will be

) 19.6 8 (b) 196.0 g

12258 (d) 2450 g

(Given that : 2KCIO,, — 2KCl,,, + 30,,; molar
gass of KCIO, = 122.5 g]

42,5 litre flask contains 0.25 mol each of sulphur
dioxide and nitrogen gas at 27°C. The total pressure
werted by the mixture of the two gases will be
@) 498 x 10°Pa  (b) 2.49 x 10’ Pa

(©) 498 x 10" Pa  (d) 2.49 x 10" Pa

(Given : R = 8.314 JK' mol™]

Sodium chloride molecules are held together by
(a) electron sharing (b) coulombic forces
(¢) metallic bonds  (d) hydrogen bonds

The energy of one mole of photons of radiation
whose frequency is 5 x 10 Hz will be

48, The metallic character of Be, \p

_— %61
7. The orde =
- aer of \L!‘\i).!) of 0. and n
PeCies t\ugn\“ the seq cr. < VETROuS o
) v ¥eQuence
(@) 0 > -
" ()J ()} co
(b) 0,>0 ¢ . 0
() 0':.\ 0, > 0' . 0;

9 0,>0 50 ¢

follows the order 2. Na, P and §i

(a) ‘\va*‘\&(Be(S,.:p
(b) Na(-\1g<ﬂc-’pz Si
(c) Mg(Bc/‘P(-\JfSi
(d)P<5i<BC<x|g<\-a

49. Which of the following metal hydroxides is strong

base ?
() Mg(OH), (b) Ca(OH),
(c) Sr(OH), (d) Ba(OH),

50. The reducing power of Al, Ga. In and Tl follows
the sequence

(@) Al>Ga>In>Tl

(b) TI>In> Ga> Al

(c) Al>In>Ga>Tl

d) In>Ga>Al>Tl

S1. The electronic configuration of cerium is

(a) [Xe] 4f', 54, 65°

(b) [Xe] 477, 5d', 65°

(c) [Xe] 47, 5, 65

(d) [Xe] 47, 5d', 65

52. Which of the following coordination entities is
paramagnetic ?
(@ INiCN)J”
() [Fe(CN)]"

53. The type of isomerism in coordination compounds
[Cu(NH,),] [PtC1] and [Pt(NH,)] [CuCl] is
(a) coordination isomerism
(b) geometrical isomerism
(c) ionization isomerism
(d) linkage isomerism

(b) [NiCL)”
(d) [Co(NH,J"

3) 19.951 kJ mol” (b) 199.51 mol’ .
() 39.90 kJ mol”  (d) 399.0 kJ mol’

The shape of SF, is

(3) octahedral (b) trigonal bipyramidal

54, The equilibrium constant of the following reaction

is K
ad + bB =cC +dD

the equilibrium constant of the reaction
neC + ndD = nad + naB, will be

(¢) tetrahedral (d) trigonal planar




@ & (b)

(d)

>';‘._>:l=

(c) nK

o B
55. The molar solubility (5) of the equilibrium, A,T A
(solid) = x4" B in terms of the solubility

T (aq (4

product (K ) will be

"y
: ey K
§= .ﬁr__) (b) 5=(—TL7]
(a) © Xxy,v 3 X' =y

. \Mxey
k)" NS
o (35 © s—[“]

56. The oxidant in the following reaction is

Ly * H,S,, = ZHl(y +8,
(@ 1, (b) HS
(c) HI @ s

57. A cubic close packed (ccp) structure contains ‘N’
atoms. The tetrahedral and octahedral voids,
respectively, will be
(a) Nand N
(c) 2N and N

(b) 2N and 2N
(d) N and 2N

58. Which of the following is not a colligative
property ?
(a) Osmotic pressure
(b) Lowering of vapour pressure
(c) Optical activity
(d) Elevation of boiling point

§9. The enthalpy change when 2.63 g of phosphorus

reacts with an excess of bromine according to the
equation :

2P, + 3B, -2 PBr, o AH' = - 243 kJ mol”!
will be

(@ 103 Kk (b) 103 kJ-

(c) 20.6 kJ (d) 243 kJ

[Given: Molar mass of phosphorus = 30.97 g mol” I]

60. A reaction is spontancous at high temperatures if
(a) A/ and AS both are negative
(b) B! and AS both are positive
(c) All'is negative and AS is positive
(d) A is positive and AS is negative

61, Which of the following is an example of associated
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62.

63.

64.

65.

66.

67

. of ozonide with Zn/ H,07?

68.

colloid ?

(@) Sulphur gq
(¢) Sodium Stearate (d) Ce
S il )
The equilibriyp, con '
Cu, + 2Ag' o

By > Cy
[Given :

(a) 4 x 19"

(© 14 x 1o
The lrate constant qf ’lf}'
mol™ sec™ The o, :

(c) second

In the following nug
3
o PU+' X0y
the ‘X is a
(a) proton
(c) y-particle

lear ¢
1y,
o Cmy ",

®) deury,,

) Gepag
. )
Which of the fOHOWing - e

transmutation 9
(a)
(b)
©
(d)

‘U‘“thma
LI Ho Sty
0 Na+inHNg 1y
v O+ THS MGy,
‘:BeﬂHc—);’cﬂ’"

The number of isomeric 5 '
lkenes i

formula CH , are i

(a) 4 (b) s

(c) 6 (d) 8

Which of the following alkenes v geg
and propanal on ozonolysis followe b

@ A~ b

) /«éi\ M)/k“{

The compound that forms racemic
reaction with aqueous KOH is

(a) 3, 4-dimethyl-1-iodopentant

(b) 2, 3-dimethy!1-3-iodopentant

(c) 1-iodo-3-methylpentane

ofthe following haloalkanes is mog reactive |
chds ,ﬁmiﬂﬂ“mn reaction (E2) 7 | H
war! |

1
>/Cl (b) Br
® | AL
‘! (c) (yj\ @ 3

%3

o >/| (d) >_—F

of the following pairs of compounds does |

ich ’ | 74.
Whic esent structural isomers ? |

pot repr!

AN AN~ o
() A\ and /K/
(0]
© e /\)L”
(0]

@ [:jc=/“d[:j‘=\

1, Which one of the following compounds is achiral? | 76. Which of the following is an az0 dye 7

CH CHO (a) Alizarin
3
m)[:jk"“ ®
NH,
CH,
© t' o ()
CH,

In the sequence of reactions

‘;‘ AN _br _AKCN oy —y}u('r Y the
|

compound 'Y is
\ (a) propanamine
' (b) N-methy| propanzmine
l‘ (c) N, N-dimethyl propanamine
\ (d) propanamide

|

i 75. Which of the following u-amino acids is not an
- essential amino acid ?

s (a) Arginine

’ (c) Tryptophan

(b) Phenylalanine
(d) Tyrosine

(b) Mantius yellow
(c) Magenta (d) Congo red
HO H 77. The antioxidant commonly used as food additive
CH,OH is
(a) sodium benzoate

Br (b) butylated hydroxytoluene
(c) sodium alkyl benzene sulponates
H (d) saccharin
CH,

78. Which of the following is a female sex hormone?
(a) Testosterone (b) Corticosterone
(c) Aldosterone (d) Progesterone

1. In the reaction sequence :
4 Mgfdry ether . HCHO, - Hy0P >/K_0H.

Compound ‘A’ is
() )K—u

@ N—a

79, Which of the following enzymes breaks proteins
into smaller peptides ?
(a) Trypsin (b) Invertase

) (c) Lipase (d) Amylase

(O] >—Cl

7. Which of ‘the following compounds will gi'vc
2, 2-dimethy! cyclohexanol by reduction with

Cl

80. If one strand of DNA has the sequence CGAT
G AT, the sequence in the complementary strand.

would be :
(a) CGTAGAT () TAGCATA

(d) 1-iodo-4-methylpentane

TCTAW) CGATCAT
LIAIH,? () GCA

<
.
4

€
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1

Col por eve 90,
8L ./(“)"“:‘.’l' for eve

ry real number . then the
minimum vatue of fis
(a) does not exlst
(¢) -l

) = a2t
(WA R ) :
B are such that min f/(x) = MAx

" - L‘
relation between & and ¢ '
(@) no relation h 0<e< Izl
© Je<tblV2 () JellbIV2
o8 1 el

w of the divisors of 23S lis
by a7t 3l
(d) none of these

(b !
W 2 o
2¢! and g(v) = - at = 2ex .

" wix), then the

92

The su
@ a7
(© 37103

83,

-

|
84, 177 (x) = cos (log,x), then S 0) = 3 St

L) is equal to 0.
%f S

none of these

(b)
(

() 0
© SN
The function f(x) = log (x+".\~’+|) is

(a) an even function (b) an odd function
(c) periodic function (d) none of these

-

85,

94

Iff:(0, %) = (0, =) and f(x) = 7
function [ is

(a) one-one and onto

(b) one-one but not onto

(¢) onto but not one-one

(d) neither one-one nor onto

86. , then the

87. The cquation ¢™ " = ¢™™ " = 4 = 0 has
(8) no real roots

(b) exactly one real root

(¢) exactly four real roots

(d) infinite real roots

i ‘Thc number of solutions of log(x - 1) = log,(x ~ 3)
is 1

@ 3 96.

() 1 ©2 @o

+ I the cquations & (60 + 3) 4 rx + N | = 0 and

6%+ 1)+ py 4% - 2 = 0 have both roots

common, then the value of (2r - p) is
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@ 0 | J Paper a
© ! R & A, then 1t
g W wy, ey b o e Inl et the equatlon o'y 5, i 85 L
A" =3y 2 g n r’ll‘lnr ) ‘Ql fh, l“;n and A 2exd f= 0 have g COmmon e 210 n " o then (1 0oomoy
values pand ¢ g Ot e, () x oy g Gisible by ‘
(@) 5, -4 P by d L4 e in ey ' “’ ¥
X ( N et ) x y
() -5 4 (:|) 3, “h\ | "/\.l' ) G 106, The coetficient of 4
I ) - s, (n) 4 () Hone of thes TR ’m the expansion of 4
The equation & sy, y 4 © P " e T s
a solution ir Cos 2y o % qum to o terms of g serics (L)) B |'{, by “'c,
(@ k>0 by 7||,,,“*1 # Th; 5 , 7 Y ) ' o - (d) none of these
©) A>2 ") 2¢ W -t ol Tl T i 7. The inverse of ; "
) "chkqsf l“ZI l+21 ! (' +2 ) order s OF a skew-symmetric matrix of odd
they n_+ i () 1 .
N i t el (b -5 A a symmetric matrix
Th.c value of 4 g, thay &g ® (n+D (n+1y () a skew-symmetric matrix
" " 1 .
Beometric mean betyee, - ¢ H" My n &y » ©) diagonal mauri
. veen o and p o TN T | ) 5 (d) docs not exist
) == s
() B ®) % Lt lbto m= then l-4— dod + 108, If [’ N b
© 0 ST 6 R T AfA=1 i land IJ-—-[_‘ |l,lhcn A" equals
O wquils () 48 (b) 128 B
Iflog 2, log (2 - 1) and o (o P b o © -128 5 (d) -648
then x is equal to 824y . (Y ®) 12 -
5 ), : 2 I+sin'x  cos’x  4sin2x
@ 3 ®) log s o= 0 = 109, Letf(x)= | Sin'x  T+cos’x  4sin2x | qpen
- &, 3 + sinx cos'x  I+4sin2x
(c) log.2 3 , o, the maximum value of f (x) is
L,\ (d) S 1W. c..pll(:-ll -.%(,r-n -iu»u *oo s cqual 10 (a) ) (b) 3 (:;(4 (d) 3
If the sun of an infinitely dccremingq ; @ log x-1) (b) log x
" ¢ P-'Slu © x (d) none of these L ! !
he sum of the squares of its termg is? 110. The value of determinant |"C, *"'C, ~*}C|\is

sum of the cubes of the terms jg

o] 108
@) 13 (b) m

m
© 3 (d) none of thege
I +3+5+.... +p)+(l+3+5*m“
=(1+3+5+.....+r)where each set of pareny

contains the sum of odd integers, the sy
possible value of p + g + r (where p> )i
(a) 12 (b) 21
(c) 45 (d) 54

"
If the first two terms of a H.P. are u
12 ) )
13
(2) 2nd term

(c) 4th term

respectively, then the largest tem is

(b) 3rd term
(d) 6th term

2,%& ol Let T, denote the number of triangles which can

-:':-1 ..:C2 e

be formed by using the vertices of a regular polygon equal to 3
of nsides. If T =T =21, then n equals (a1 ®) -1

@ S () 7 © 0 (d) none of these

©) 6 () 4

111, A drawer contain § brown socks and 4 blue socks

(2. The range of the function £ (x) = ™ p well mixed. A man reaches the drawer and pulls

A-dis

® {1,2.3, 4  {1,2,3,4,5 out 2 socks at random. The probability that match
© {1,23) @) {1,2,3,4,5,6 is
3.1f @ and b are the greatest values of "C, and (a) % (b) %
*'C, respectively, then s ;
(@) a=2b (b) b=2a © 35 (d) 1
© a=b (d) none of these

112, Three different integers are chosen at random from
the first 20 integers. The probability that their
product is even is

1. The number of integral solutions of x + y + =0
Withx2 -5 y2-5:2-51is
@) 135 (b) 136

. 2
() 455 ) 105 O ® 3
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A

(b) one root iy @

(©) 1A (d) 2 (¢) imagi a :“
) — 29 naginar: ang
9 . e () we Or); footg Othe, i or - 2007 “
113. The value of tan 9° — tan 27° —tan 63° + tan these S P .
; v L .
s . ) . s
1 _y R.g 1 R Rare contip —
2 g3 2 hall & I NoaTd T ¢ of the int HOUs funcyi 7 —
© 4 (d) none of these @ 2 o /14412 they Q lln the V8! il R ‘, N ox sy ——— 567
y it i g » e 35 x - are cong,
5 : _.L_+__l—-.—_-__3—-— then (c) 8y (b) q ' .f U’(X)*f( ME)-gl-x)dx is (Hjxla 25,2 tils g pn\ism[:‘p"vlh" strasght hine
114, In a triangle ABC, if 75" pic a+b+c’ 121, Let (d) 6)‘ E ®) 1 © (. ;:,) ®5 (b u‘l“l’f‘
Cis equal to '_ezf(‘ A =Fl pey o ) 0 135, The o.: d) (-a, b
(a) 30° (b) 45° ~2amdf* (0) = 3, ) for g ¢ @ sfomh 123505
(©) 60° @ 90° @) 5 » thep ¢+ ) x ay, sinx+2x+sin3x sin2x gip3 (a‘) !;("f such thay 5. C(N Y ad b
(© 0 ::) 6 " "!Uall,f’ g (=] 3dsinx 3 A . (b) 4 élps:';a'a”d‘)yam
P ) X ; K nx, ! nd D are co|
115. The value of lim ShE 20 ; is 122. If the normal at the " flone op l+§:‘:x sinx EZ’) lehes inside the r::nl:,;‘:zjw
- B (3,4 m Urve ), o g ies on the b oy
" n+l then}r(gl)(e.s an angle 3/ 4 " S ay, | the value of !ﬂx)d‘ is 136. If the algebry; 0undary of the wiangle 4pc
a) n (b) =~ Is equ i e BESralc sum of dj
* 2 @ -1 i lhp"‘fmei"‘ ® 3 & 23 Fom pains 20, zri,lzi\a:cciofa“"“b"‘ line
)(,,a,l)_n @ n(n-1) (c) 413 (b) 34 o @ 13 (@ 0 :?: l(me Passes through the ;‘:;1—21.:; 2810, then
e\ >~ | a) (-1, - Xed point
. 4 123. If y = cos™ 1 rhe are? bounded by the curves y = x,* © « l)” (b) (0, 0
. ‘ - If y = cos™ (cos x), thep - b7 o~ and the line x = 1, is g @ 1 d) 2,2y
J’COSI: it I (a) 1 for all x X) is ey ¥ : 3 | 7. The equation of a circle with orig
5 8 | (b) — 1 for all b = (b) 1+= passing thro th origin s centre ang
6. v f - 15 * @ e e 5 ugh the vertices ;
116. The value of lim g tr of an equilat
s xSIOX (c) 1in 2nd and 3rg _— ; : |ang1‘e Wil\ose median is of length 3:6\' ilateral
3 (d) —1 in 3rd and 4th quadrants © 2 (d) l+; ! E:; Xl *v’}’I = 9421 ®) £+ ;: 6a:‘ is
(a) = (b) 1 i rants L | X Ty =4q @) 2+ = g
2 1 fhe slope ofa curve at any point is the reciprocal | 138. If the tangent ; e
(c) -1 (d) none of these 124. If F(x) = 71(4’2-2[—‘(/»,‘: of twice the grdmaze at the point and it passes | Fuglats Zlﬁxe1 point P on the circle
=z 1, then | grough the points (4,3). The equation of thecurve | Sx-2y = 6 = ¥ = 2 meets the strzight line
[ () = 64 s | the 1enygth Pé? a a point  on the y-axis, then
| b) — 2= 2 | is
| log(1+ax)—log(1-51) ;-0 9 (b) 3 @z =Y ‘f5 (b) y=x 4 =§ ] (a) 4 "
17, 1f S { x " oy =5 @ x=y-3 © 5 mi s
| P x=0 | 9 (d) none of these 1ff(x). & (x) be twice differentiable functions on § 139. A parallelopiped i s
! i p.2 satisfying /7(®) = g &), f (N =2¢ (1) { o Kh: allelopipedis formed by planes drawn througa
o P B~ A= S B S | oo gl Tae art ok et
2nd f(x) is continuous 2t x = 0, then the value of | ff(cos xux:kjflcoslx)dx. e e | = 4 €qu2LS _ ! ordinate planes. The length of 2 diagonal of the
i i e . 4T § 0 (b) 10 parallelopiped is
(a) a-b by a~b ? of k is ) 8 (d) 2 ‘(a’ 7J— () 38
= i c) J135 (d) none of thes
(ci loga~logb (d) none of these (2) 1 (b) n The general solution of the differential equation | 140 (¢, i - )
8. The 11 poi iscontinui o | 2 . (+y)de+(1+x)dy=0is | 140. 1 the x-coordinate of  point P oa the join of
set of 21 poiats of discontinuity of the function i (c) 3 (d) none of thes: @) :_ = ol -3 i (2,2, 1yand R(5, 1,-2) is 4, then its z-coordinate
locosSz - o & il i | ®
# fi (c; ;,y .- i. (1 :m) | (a) 2 (b) 1
4 o (© -1 @ -2

=
S I-coséx
(2) {0.x/'2=/4}
(c) {0.z/2.x:)

(b) {0.x/2=/6}
(d) {0,=/2}

’.lfa~b-r=0.thmcquzdmicequalian;

3axr +2bxr+c=0has
{a) a least one root in (0. 1)

‘ 1]
! 126. The value of the integral Iﬂx)'/iv:-‘-'

d

@xry=c(l +0)

1 the pambolay=xz is
fa) 1 (b) 2
fe) 3 d) 4

is
a-b
(a) a-b (b)
b-a
c) —~ (d) b-¢
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The order of the differential equation of all tangents

“‘ﬁlﬂightlinﬁx72)'-9=0,3x+5y—5=0

E 141. The equation of the plane through the points

| (2,2,l)md(9,3.6)andp«pmdic.'lz.rwlhcplz=

| 2x-byrbz-1=0is

| (a) 3x+dy+5:=9
(b) 3+ dy-5:=9

‘ (c) 3x'4)'-5:v9=0




142.

143.

144.

145.

(d) none of these

The value of a for which the volume of the
parallelopiped formed by the vectors

f—!—a]+l€,j'+ akandai +k
(a) -3 (b) 3

|
© T d) -3

Let d=i—k, b=xi+j+(1—-x)kand

¢= )’f+x_;+(l +x-y)l;, then [a b ¢] depends on
(b) only y

(d) both x and y

(a) only x
(c) neither x nor y

A vector g has components 2p and 1 with respect
to a rectangular Cartesian system. The system is
rotated through a certain angle about the origin in
the counter clockwise sense. If @ has components

p -+ 1 and | with respect to the new system, then

1

by p=1 0r=—'3"

=1orp=-I

(@) p=20
() p=~1lorp=2(d)p
Let a, b, ¢ be distance non-negative numb’ers, If
the vectors af+a]’+cl€,f+k and ci+cj+bk
lie in a plane, then ¢ is

(a) the arithmetic mean of a and b

(b) the geometric mean of a and b

(c) the harmonic mean of @ and b
(d) equal to zero

146. The distance of the poy, By

147.

148.

149.

150.

Wi
[h Duaif;'

i+2]+3k from thelmepdg sin

A whose position vector i i, 2Sth O

with the vector 2; HJ oy J+j 'W.
l .

(@ Jio (b) ,/g

A force is resolved into Compomm
5Py

inclined to it, then oot
(a) P=2Q (b) 2P = ({:
(c) P=0 (d) none of the: p
se
A particle is acted upon by three forg F
R. It cannot be in cqumbnum if p. oy A
(a 1:3:5 (b) 3:5.5 A (
(¢) 5:7:9 @ 7:9. :
O is the circumcenter of A A" If forcc;p :

R acting along OA, OB, OC are in equily
then P: Q: Ris 3
(a) sin A :sin B :sin C
(b) cos A :cos B:cos C
(c) acos 4:bcos B :
(d) asec 4 : b sec B :

ccos
¢ sec C

If a cricketer can throw a ball 49 m vertically
can throw it on a level field

(a) 24. 5 m (b) 49 m

(c) 98 m (d) none of these
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