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PHYSICS
. A solid wooden block
1. A sol n ock resting on
frictionless surface is hit by a bfllet. Thz 7 Eﬁgjifiorfii?ltatt]lt\: Olumetg_as thermometer one
bullet gets embedded. During this process : (a) high tem erg:lsr: d hi h'
(a) only kinetic energy is conserved (b) high te P tu and high pressure
(b) only momentum is conserved © lo‘i temn};zt::tiuﬁ.;e-;gdléow pressure
g 2 W pressure
(c) ?;)I:f;er;lvzr;entum and kinetic energy are (d) Fow temperature and high pressure
(d) neither momentum nor kinetic energy 8. A b(c])::lg does not emit heat energy at :
is conserved E:‘; 2739C Ez)) g‘;?)o c
2. The directions of velocity and acceleration i i
of a projectile at the highest point on the = Pmcef,Of fad o . height of 100_"‘
trajectory are : En a fixe non-conducting slab which
(a) parallel to each other PE:;ESiI:n:g dzzst:z.l Thft te'tll?e?atul,'e of the
(b) antiparallel to each other . B P e
(c) perpendicular to each other o d(SPEC;f;C h{eg; of lead is 30.6 cal/kg °C
(d) no specific relationship exist betwe ot i LG
then P & (@ 0K  (b) 27°C  (c) 7.63°C (d) 42K
3. A bomb is dropped from an aircraft 10.  An amount of water of mass 20 g at 0°C is
travelling horizontally at 150 m/s at a mixed with 40 g.of water at 10°C. Final
height of 490 m. The horizontal distance temg(;aar(a;ture s ek
travelled by the bomb before it hits the () 5o G S
ground is (in metre) : (©) (d) 0°C
(a) 1000 (b) 1200 11. A nuclear reactor has power of 16 kW. If
(c) 1500 (d) 1800 . the energy per fission is 200 MeV, the
A =t .
4. Theangle made by the vector A=+ j with fombes {;2 issions per s.eco:-;d S
x-axis is : (a) 5x10 (b) 5x10
(a) 90° (b) 45° (c) 5x10™ (d) 5x 10"
(c) 22.5° (d) 30° 12. The mass number of a nucleus is :
5. The modulus of elasticity dimensionally (a) always less than atomic number
equivalent to : (b) always more than atomic number
(a) stress (b) surface tension (c) equal to atomic number
(c) strain (d) coefficient of viscosity (d) sometimes more than and sometimes
6. The length of the closed pipe whose equal to atomic number
fundamental frequency is equal to that of  13. In which of the following decays, the

open pipe of 60 cm, length is :
() 20 cm (b) 24 cm
(c) 28 cm (d) 30 cm

element does not change ?
(b) B*-decay
(d) y-decay

(a) a-decay
(c) B-decay
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Two pieces, one of germanium and the
other of aluminium are cooled from T, K

to T, K. The resistance of :

(a) aluminium increases and that of
germanium decreases

(b) each of them decreases

(c) aluminium decreases and that of

germanium increases
(d) each of them increases
When a p-n junction diode is reverse biased,
the thickness of the depletion layer :
(a) increases (b) decreases
{(c) become zero (d) remains constant
The element which was first observed in
the solar spectrum is :

(a) helium (b) xenon
{c) neon {d) argon
A bar magnet of magnetic moment

2.0 Am? is free to rotate about a vertical
axis passing through its centre. The magnet
is released from rest from east-west
position. Then the kinetic energy of the
magnet as it takes north-south position is
(horizontal component of earth field is
25uT) :

@) 25u] (b)50u] (c) 100p] (d) 12.5u]

In a deflection magnetometer experiment
the deflections produced separately by two
short bar magnets kept at the same distance
are 45° and 30°. Then the ratio of the
magnetic moments of the two magnets is :
(a) V3 :2 (b) V3 :1

(c)V2:1 (d) 1:3

The moment of a magnet is 1 micro Wb-m
and the force acting on each pole in a
uniform magnetic field of strength 0.38

oersted is 1.024 x 107* N. Distance between
the poles of the magnet is :

(@) 156x10™* em (b) 0.37 x 10" % cm
(€)234x10"* em (d) 1.17x 10™ % cm

The potential difference across the terminals
of a battery is 50 V when 11A are drawn
and.60 V when 1A is drawn. The emf and
the internal resistance of the battery are :
@é62v20 bye3v 10
(©61V,1Q (d)64V,20Q

If the temperature of a liquid is increased,
then its surface tension :
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- galvanometer

(a) decreases

(b) increases

(c) remains the same

(d) increase and then decreases

To keep correct time, modern watches p,
fitted with a balance wheel made of -

(a) platinum (b) stainless stee]

(c) invar (d) tungsten

The variation of density of a solid wi,
temperature is given by the formula :

1 4
dy=———— (b)dg=—" 1
@ =T - O 16
1 dy
h=———""—""-(d) dy =
© =T 2y G-t @ 2 Ty

Coefficient of real expansion of mercury i
0.18 x 10~ /°C. If the density of mercury a
0°C is 13.6 g/cc, its density at 473 K wi)
be :

(a) 13.11 g/cc (b) 13.65 g/cc

(c) 13.51 g/cc (d) 13.22 g/cc

A glass vessel just holds 50 g of a liquid at
0°C. If the coefficient of linear expansion of

glass is 8 x 107* /°C. The mass of the liquid,
it holds at 50° C is :

()46g ()48g (565 (d)42g
When a dielectric material is introduced
between the plates of a charged condenser
the electric field between the plates :

(a) decreases

(b) increases

(c) does not change

(d) may increase or decrease

An electric current passes through a long
straight wire. At a distance 5 cm from the
wire, the magnetic field is B. The field at
20 cm from the wire would be :

@B ©F O3

If in a wheatstone bridge the battery and

are interchanged the

condition for balance :

(a) is disturbed

(b) is not disturbed

(c) depends on the internal resistance of the
bridge _

(d) depends on the values of the resistance
in the bridge

(d B
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Two circular coils are made of two identical
wires of the same length. If the number of
turns in the two coils are 4 and 2, then the
ratio of magnetic inductions at the centre
will be :

@4:1 ()2:1 (©@1:2 (@1:1
A parallel plate condensor is charged and
disconnected from the battery. If the plates
of the capacitor are moved further apart by
means of insulating handles :

(a) the charge in the capacitor becomes zero
(b) the capacitance becomes infinite

(c) the charge in the capacitor increases
(d) the voltage across the plates increases
An observer is moving away from a sound
source of frequency 100 Hz. If the observer
is moving with a velocity 49 m/s and the
speed of sound in air is 330 m/s. The
observed frequency is :

(a) 85 Hz (b) 91 Hz

(c) 100 Hz (d) 149 Hz

An incandescent filament emits a spectrum
which is a :

(a) line spectrum

(b) band spectrum

(c) continuous spectrum

(d) characteristic spectrum

Reflection of a light wave at a fixed point
results in a phase difference between the
incident and reflected wave of :

(a) %75 rad (b) 2 rad
(c) 7 rad (@) g rad

In a Huygen's eye piece the eye lens has a
focal length of ‘f’. The equivalent focal

length of eye piece is :
@3 oy © @Y

An astronomical telescope has a length of
310 ¢cm and a magnifying power of 30. The
focal length of its objective is :

(a) 310 cm (b) 300 cm

(c) 155 em (d) 150 cm

A fan is making 600 rev/min. If it makes
1200 rev/min, what is the increase in its
angular velocity?
(a) 10 rad/s

(c) 60 1 rad/s

(b) 20t rad/s
(d) 40t rad/s
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The angular velocity of a rickshaw wheel
is 70 rad /s. If the radius of the wheel is 0.5
m, the linear velocity is :

(a) 10 m/s (b 1 m/s

(€) 35 m/s (d) 70 m/s

The escape velocity of a body from the earth
is u. What is the escape velocity from a
planet whose mass and radius are twice
those of the earth ?

(a) 2 u (b) u

(c)du (d) 16 u

Average energy in one time period of a
simple  harmonic  oscillator  whose

amplitude is A, angular velocity is © and
mass is m is :

{(a) mot A2
(c) mw*A%2
A wire whose

(b) 2 me*AZ
(d) zero
cross-sectional area is

2 mm? is stretched by 0.1 mm by a certain
load. If a similar wire of triple the area of
cross-section is stretched by the same load,
the elongation of the second wire would
be :

(a) 0.33 mm (b) 0.033 mm

{c) 3.3 mm (d) 0.0033 mm

An infinite number of charges of equal
magnitude g, but of opposite sign are placed
along the x-axis at x=1,x=2, x=4,x=8
and so on. The electric potential at the point

x=0 due to these charges will be
proportional to :
1 4
@ 7 ® 3
2q 39
© 3 @ =

Two capacitors 2 pF and 4 pF are connected
in series and a potential of 100 volt is
applied across the combination. Energy
stored in the capacitors is :

(a) 0.0067 J (b) 0.067 ]

(c) 0.0033] (d)0.057]

In a photoelectric phenomenon, the number
of photoelectrons emitted depends on :
(a) the intensity of incident radiation

(b) the frequency of incident radiation

(c) the velocity of incident radiation

(d) the work function of the photo cathode



44.

law, the

i o the Moseley’s
According O X-ray

frequency of a spectral line in
spectrum varies as :

(a) atomic number of the element
(b) square of atomic number of the element
(c) square root of atomic number of element

(b) always perpendicular to the velociy, ,
the particle 9
(<} perp_endicu]ar to thg velocity of the
particle only at one instant '
(d) parallel to the velocity of the partj,
only at one instant ;
A body of weight 50 N is placed op ,

(d) fourth power of atomic number of the 48.
element smooth surface. If the force required
45. The photoelectric work function for a metal move the bf)(.:ly on the rough surface is 3
surface is 4 . 125 eV. The cut-off wavelength N the coefficient of friction is : '
for this sKrfacn is : A (a) 0.60 b)1.2 (c)0.3 (d)1.¢7
(a) 4125 (b) 2062.5 49. A motor cycle is travelling on a cury
(c) 3000 A (d) 6000 A track of radius 500 m. If the coefficiemeodf
46. Two bodies with kinetic energies in the ratio friction between the tyres and road is (5
of 4 : 1 are moving with equal linear with g=10 m/s%. What should be 'rhe
momentum. The ratio F’f thieir masies s 3 maximum speed to avoid skidding?
(a)1:2 (15) } : 1 (a) 500 m/s (b) 250 m/s
47 i;H-} ] 'dt(l)1 '4d f stri (c) 50 m/e 19) Wi
- a particle tied to the end of string is set 50. A wl
in circular motion then the tension of the , W“.EEI of mass lﬂzkg has a moment of
string is ¢ inertia (?f 160 kg. m® about its own axis,
(a) always parallel to the velocity of the The radius of gyration is :
particle (@10m (b)4m () 5m (d) 6 m
CHEMISTRY
1. Kf;ﬁn _soc‘ijium glrgentocyanide is treated 5.  An isomer of ethanol is :
ith zinc dust, silver precipitates because : :
(a) silver is more electropozitive than zinc g :l?:}l:a;‘zlthe ﬂ;) dl;m;thyl s
(b) zinc is more electropositive than silver 6. A L .( ) ethylene glycol
(c) zinc forms a complex readily with - At STP the density of a gas (molecular
cyanide weight 45) in g/L is :
() both Zn®* and Ag" ions have d" e (b) ees, shils a1
electronic configuration 7. f;z)asﬁg ihow ideal behaviour at :

2. The molecular weight of i a) high pressure and high temperature
compound is 180. Itsgempirica??orgfgms (b) low pressure and high temperature
CH0. The molecular formula is : i ‘fi) lO_W ek Sl
(a) CgHpO, (b) CoHy O : _ (d) hlgh.pressure and low temperature
@ CsHOs  (d) CsHsOy S5 Jhe Weioht o g of SE1, (nal,

3. Action of zinc dust on \tetzl"-l b e ) in 100 mL of a 0.1 M KCI solution
pisisi a-bromo ethane ‘?

(a) CH,0H (b) CH=CI 9 @745 (©)745 (0745 (d)0Ub
CH,—CH =CH - The reaction taking place at the anode when
(© | 2 Ye an aqueous solution of CuSOy ¥
CH,OH ) CH; — CHy electrolysed using inert Pt electrodes :
(@) 2503 - S,03 + 26

T . .
he number of isomeric structures possible

for a molecule havi
CgHyy, is : aving molecular formula

(b) Cu® +2¢” - Cu
() 2Hp0 — O, +4H" +4¢”
(d) 2H" +2¢” —H,
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The standard reduction potentials at 298 K
for the following half cell reactions are
given below :

Zn? (@) +2 ¢ = Zn (s) - 0.762

Cr** (ag) +3 ¢ — Cr (s) - 0.740

2H" (aq) +2 ¢ — H, () - 0.000

Fe?* (ap)+e — Fe** (aq) — 0.770

Which one is the strongest reducing agent ?
(a) Zn (s) (b} Cr (s)

(c) Ha (9) (d) Fe* (ag)

Which one of the following compounds is
most acidic ?

(a) CH3Cl (b} CH;0H

(¢} H,C=CH, (d) HC=CH

Which of the following reagents and
conditions convert benzene to

chlorobenzene ?

(a) Cl,, sunlight, heat

{b) HCl, heat

(c) HCl, sunlight, heat

(d) Clp, AICl3, heat

Alkyl halide reacting with metallic sodium
in dry ether solution is called :

(a) Friedel-Craft’s reaction

(b) Sandmeyer’s reaction

{c) Wurtz reaction

(d) Gabriel’s reaction

When an alkyl halide reacts with an
alkoxide the product is :

(a) hydrocarbon

(b) unsaturated hydrocarbon

(c) ether

(d) alcohol

Compound A reacts with PCls to give B
which on treatment with KCN followed by
hydrolysis gave acid as the product. What
isA?

(a) Propane (b) Ethane

(c) Ethyl chloride (d) Ethyl alcohol

The de-Broglie wavelength associated with
a particle of mass 1 mg moving with a
velocity of 10 ms s :

(@) 6.63x10m (b) 663x10° m

() 6.63x10* m (d) 6.63x 102 m

The rule that explains the reason for
chromium to have [Ar] 3d°4s! configuration

instead of [Ar] 3d*s ?

18.

19.

20.

21.

22,
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(a) Pauli’s exclusion principle
(b) Aufbau principle

(c) Hund’s rule

(d) Heisenberg principle

The state of hybridisation of boron in
BCl; is :

@’ O @ (@) spd
The effect of repulsion between the two

lone pairs of electrons present on oxygen
in water moiecule is :

(a) no change in H-O-H bond angle
{(b) inecrease in H-O-H bond angle
(c) decrease in H-O-H bond angle
(d) all atoms will be in one plane
The pair of elements that have similar
chemical properties are :
(a) beryllium and boren
(b) aluminium and magnesium
(c) carbon and nitrogen
(d) lithium and magnesium
In the equilibrium reaction
A+B =— C+D
The activation energy for the forward
reaction is 25 kcal mol™! and that of the
backward reaction is 15 kcal mol™. Which
one of the following statements is correct ?
(a) Tt is an exothermic process
(b) It is an endothermic process
{c) It is a reaction for which AH=0
(d) It is a sublimation process
The equilibrium concentration of CoHjy in
the following gas phase reaction can be
increased by :
CoHy (@) +Hy () = CHe (9); _
AH =327 kcal. :
{a) removal of CyHg
(b) removing H,
(c) increase in temperature
(d) increase in pressure
Liquid benzene burns in oxygen according
to
2CeHg (1) + 15 O (g) — 12C0O, (g)
+6H;0 (9)
How many litres of oxygen are required for

complete combustion of 39g of liquid
Ce¢Hg (atomic wt. of C=12,0=16) :

@112  (b)224 (o) 42 (d) 84
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Hyg sticks to the surface of the glass when

it comes in contact with :
H,f [‘-;?6 ") HNO; (@) O3 (DI
The temperature at which heavy water has
maximum density is :
(a) 1.16°C (b) 4°C
(c) 4.6°C (d) 11.6°C
Poisonous gas present in the exhaust fumes
of an automobile is :
(a) GHg  (0) CO; () CO
Superphosphate is a mixture of :
(a) Ca (H,POy),.H,0 + Ca Cly 2H0
(b) Ca (HaPO4).-HO + 2CaS0,4.2H,0
(C) CaB (PO4)2'HEO + ZCaSO,;Zf {20
(d) Caz (POy2.H,O + CaCl,.2H,0
The bond angle of HyX (where X is a sixth
group element) as one goes down the
gI‘OUP p
(a) increases
(b) decreases
(c) does not change
(d) changes irregularly
With respect to both oxygen and ozone,
which one of the following statements is
not correct ?
(a) Both have similar reactivity with water
(b) Oxygen is colourless and ozone is
coloured
(c) Oxygen valency is 2 in both
(d) Oxygen has 2 bonds and ozone has 3
bonds
The element which can displace three other
halogens from their compounds is :
(@) Cl (b) Br (o) (d) F
Whizc? of the following is used to bombard
13A17 to give 15P”’ and a neutron ?
(a) Proton (b) o-particle
(c) B-particle (d) Deuteron
Urine normally has a pH of 6. If a patient
eliminates 1.3 L of urine per day, how many
moles of H' jons does he urinate ?
(@) 13x10°  (b) 1.3x 107
©13x107  (d) 13x108

If the pH of a solution is increased from 3

to 6, its h i i
i ydrogen ion concentration will

(d) CHy
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(a) reduced to half

(b) doubled

(c) reduced by 1000 times

(d) increased by 1000 times

When Zn metal is added to CuSO, solution
Cu is precipitated, it is due to : '

(a) oxidation of Cu®*

(b) reduction of Cu?
(c) hydrolysis of CuSOy4
(d) ionisation of CuSOy

+

The volume in litres of CO; liberateq 4
STP when 10 g of 90% pure limestone is
heated completely is :

(a) 2016 (b) 2016 (c) 224  (d) 224
Bleaching action of SO, is due to its ;

(a) oxidising action

(b) ability to hydrolyse

(c) acidic nature

(d) reducing action

The element that can exhibit highest
number of oxidation states amongst the
following :

(@ v (b) Mn (c) Ni (d) Co
The number of moles of AgCl precipitated
when excess AgNOj is mixed with one
mole of [Cr(NH3)4Cl,] Cl is :

(@) 0 (b) 1

(c) 2 (d) 3

The molecular formula of cryolite is :

(a) 3NaF.AlF; (b) AlF;

(c) 2NaF.AlF; (d) NaF.AlF;

Silver containing lead as an impurity is
removed by :

(a) poling (b) cupellation

(c) levigation (d) distillation

Diethyl ether is prepared by passing ethyl
alcohol vapours over a catalyst under high
pressure and temperature. The catalyst is:

(a) SiO, (b) CuO

(€) AlO; (d) Ag0

Acetone on reaction with chlorine gives
normally :

(a) mono-chloro acetone
(b) dichloro acetone

(c) trichloro acetone

(d) hexachloro acetone



43.  The reagent used for converting ethanoic
acid to ethanol :

(a) LiAIl—LI (b) BH3
(c) PCls (d) KyCr,05

44. Aniline when heated with NaNO, and
HCI at 0.5°C the product formed is :

46.

47.

Sodium amalgam is useful as :

(a) oxidising agent (b) catalyst

(c) reducing agent (d) bleaching agent
The oxidation state of sodium in sodium
amalgam is :

(a) +1 b) -1 (c) zero  (d) +2

(a) chloro aniline 48.  The alum used for purifying water is :
(b) benzene diazonium chloride (a) ammonium alum (b) chrome alum
(c) chloro benzene (c) ferric alum (d) potash alum
(d) dichloro benzene 49.  The chemical formula of diaspore, an ore
45.  Oxidation of aniline with potassiam of aluminium is :
dichromate and sulphuric acid gives : (@) AlO3.3H,0  (b) ALO;.2H,0
(a) o-nitro ani]i‘ne (c) Al;03.H,0 (d) Al,O4
(b) n-nitrosoaniline 50. The inert form of carbon is :
() p—benzoqui_nnne (a) diamond (b) graphite
(d) n-benzoquinone (c) coal (d) charcoal
MATHEMATICS
1. Isinzx cos® x dx is equal to : (c) ”b(—"‘fz_zl sq unit
(a) % sin® ¥ — % sin® ¥ +¢ (@ ab (n—-2) sq unit
4
(b) %COSS x = % sin® x +¢ 5. The area of the segment cut off from the
13 1 .5 parabola = 8y by theline x -2y +8 =0 (in
(c)gsin x—-ESEn x+c sq unit) is :
1. 3 1.5 (a) 12 (b) 24 (c) 48 (d) 36
(d)gfan x-gsin“x+c a+b @ b
14 6. a a+c c | isequal to:
2. j _xdxisequal to : b c b+c
o0l +x . )
(a) 2log2 -1 (b) 1+ log 4 (a) dabc (b) ﬂbcz
(c) log2 -1 (d) 2 log2 () a?b*c? (d) 4a°bc
xe"dx | 7. If the matrix A is such that
3. I——?:sequalto: 2191 -4 1 -
(2+x) A 3117 77 then A is :
X L X
(a) 5ot (b) 2A€'2+c 11 (b)- <
(2 +xx) ( + i‘) (ﬁ) 2 -3 -_ o) 3_
© ——=+c  (d) +c L ah 1 1]
(2 + l]" (2 + I] (C) 2 3 (d) 23
4. AOB is the positive quadrant of the ellipse . 1 - .
. . A=|", 21847 is equal to :
"—2 +L =1, where OA=a, OB=b. The area ~ ° [ 3 2} 1
a b r 7
between the arc AB and the chord AB of (a) [;11 g] (b) g 212
the ellipse is : L :

(a) mab sq unit
(b) (- 2) ab sq unit

oft 3
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If A is a3 x 3 matrix and det (3A) =k det (A),
@9 (c) 1 (d) 27

(ay 9 (b) 6 . ,
In the group (Z,*) of integers, wher-.f
avb=a+b+1 for a,be Z, then inverse o

-2e Zis:
(a) 2 (b) 1 (c) 0 (d) - 1
The eccentricity of the ellipse
9x% + 5_1;2 -30y=01is: )

1 3 1 2
@; O ©@; @3

If the length of the major axis of an c!}ip‘se
is three mes the length of minor axis, its
eccentricity is :
1 ) 2
by R o
@ 3 V3

If the normal at ‘4’

Of @%

on the parabola

1,!2 = 4ax meets it again at ‘', then f; is:

2
(a) b+ 2 (b) - 11— =
fl rl
1
(c) f1+f—1‘ (d) b=
1 1

The length of the latus rectum of the

hyperbola - 4_1;2 =4is:

@2 ®1 (©4 (B3

The condition that the line y =mx +c¢ may
2 2

be tangent to the hyperbola ig— lﬁé =

(a) =a?m? - b (b) ¢ =% - atm?

(©) A =a? - b m? (d) A =a® + bom?

If f: A= B is a bijective function, then

f-lof is :

(a) fof ™

(b) f

© f
(d) 14 (Identity mapping of the set A)

1,
If fiy) = TJJTE W) = ﬁ then (fog)y
-y

is equal to :
@ =
1- y2

)y

1is:

Y
b -
W +y
(d) q_ll‘ ";
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If f:R—>R is defined by o =2x+ Iz
then f(3x) — f{- x) —4x is :

(a) flx) (b) - flx)

(©) fi-x) (d) 2f(x)

If x—_--,ﬁ"-ﬁ,-, then (1—3)2 is equal to :
@1 )3 {7 (d) 6

If (1.5)" = (0.15)5| =100, then -i——% is equal
to: 1

(@) 0 (b) 1 ©5 | (d) %

There are two towers on a horizontal line
from the mid point of the line joining their
feet. The tops of the higher and lowers
appear at an angle of elevations on 60° and
30° respectively. The first tower has a height
of 100 metres. The height of the second
tower is :

@ 1 m & m
©VZ10m () 1%9 m

The horizontal distance between two
towers is 60 m and the angular depres- sion
of the top of the first as seen from the
second, which is 150 metre high is 30°. The
height of the first tower is :

(a) (150 +20¥3) m (b) (150 + -15(\]@ m

(€) (150 - 20¥5) m (d) (150 - 20¥3) m

The probability that a number selected at
random from the set of numbers

{1, 2, 3, ... 100} is a cube, is :
i3 2 3 4
(@) 5¢ L) 75 (c) 25 @) 55

When two dice are thrown. The probabilit’y
of getting 10 or 11 is :
5 7

5
(b) 3% (c) 18 (d) T

The probability of getting exactly 4 heads
in 6 tosses of a coin, is :

15 15 13
@ O ©
0.0001 < # < 0.001, then :
(@) ~4<logn<-3
(b) -3F<logn<-2
() =-2<logn<-1
(d) -5<logn<-4

(@) :qzs

OF



ra
=1

28.

29.

30.

31.

32.

33.

34,

35,

The number of diagonals for n-sided
polygon is :

(-1 ~ 1y {n -
(@) 4_2 D (by 1= _ém_ﬁ

(c) nin—1) (d) _”(thﬁ
3x+4 A

If 1‘2 _ "u.‘t'__;_ 5 2;__—2 - ;?—1, then (A, B) is:

(a) 7, 10) (b) (10,7)

() (10, - 7)
EC 5 e

(d} (- 10,7)
are binomial coefficients in

the expansion of (1+ :r)g, then
Co+Ca+Cy+Cye+Cy is equal to :
(@) 27 (b) 256  (c) 2° (d) 258

If T, denotes the rth term in the expansion

(1 23
of Lx+;] , then :

J
(a) Tia=Ta (b) ¥* - Ty3= Ty2
(© Tiz=x"Ty3  (d) T+ Ty3=25
If A=(-3,4), B=(-1,-2), C=(5,6) and
D =(x,~4) are vertices of a quadrilateral
such that A ABD =2A ACD, then x is :

(a) 6 (b) 9 {c) 69 {d) 96
The angle between the lines
xcoso+ysino=p, and

xcosB+ysinf=p,, where a>Bis :

(a) o+ P (b) o—

(c) ap (d) 2a-

The foot of the perpendicular from the point
(3, 4) on the line 3x-4y+5=01is:

81 92 92 81
@) [25’ 25} (b) {25’ 25)
46 54 81 92
If ax® + 6xy + by? — 10x + 10y - 6 =0,

represents a pair of perpendicular straight
lines, then a is equal to :
(a) 2 (b) 4 (c) 1 (d) 3
The point of intersection of the pair of lines
x2+xy+2_1;2—5x+2y +4=01is:
(a) (1, 2) (b) (-1,2)
22 9
(d) (-2, 1) (d)(7,—7)

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

In the multiplication group of integers
modulo 7 the inverse of 5 is :
{a) 1 (b) 2 (c) 3

If v = _l_iﬁ.ql
l+cos6

(a) sin® (b} cos@

3c0s0+cos36 . lto
3sin§-sin3p ° Cqualto:

{a) cos® 0+ 1
(c) cot® B

3n 4T .
cos? 5 +cos’ 5 is equal to :

(dy 4

then -- is
1-x

(¢} tan B

{d) cot B

(b) cot* o
(d) 2cot®

5.
2
If A=sin? a+ ccns4 8, then for all values of
6, where :

| e

@5 ®F ©F @2

(@) +1<A<2 (b)%SA:é'l
() 0<A<1 (d)%sAs%

If in a binomial distribution the mean is 20

and standard deviation is ¥15. Then pis:
3 1 1 1

@; O ©; @3

If the mean is A and the variance is o2 in

a poisson distribution, then :

152 2_1
@1i=30 (b) o° =52

() =6 (d) o® =2

The area of the triangle formed by the

co-ordinate axes and the line 4x + 5y =20 is

{in square units) :

(a) 5 (b) 10 (c) 15 {d) 20

The angle between the lines formed by

joining the points (2,-3), (-5,+1) and

(7,-1), (0,3) is :
T s

OF:

(a) 5

> (c) 0

(d) 16‘

The wvariable line f‘i"%:l is such that

a+ b =10, the locus of the mid point of the
portion of the line intercepted between the
axes is :

(@) x+y=10
(c)x+y=5

(b) 10x +5y =1
(d) 5x+ 10y =1



N

48.

49,

51.

52.

53.

54.

55.

46.

The vquniun of the tangent to the curve

Pat(l,1)is:

(1_|,n’=/-
(a) 2x+y =3 {b) x+2y=
) x+y=1 {d)1+y+2 0

The percentage crror in measuring thc- si(_ie
of a cube is 0.5. The percentage error in its

volume, is :

I (b) 1 (©) %

oOF (@

If y = (x* = 1), then

x2-1) Vis2 + 2211 18 equal to :

(a) (}1‘2 + 1)y (b) (”2 = in

(©) (1% + Dy, (d) n( + Dyy

The slope of the normal to the curve

L
x=a(0—sinB), y=a(l - cos ) at 8:5 is :

@0 (b) 1

1
(c) -1 D7
;—:[sinz cot™! \l'%jj J is equal to :
) L

1

(@) 0 (b) ; -5 (d-1
From the origin, chords are drawn to the

circle x* + y2 -2y=0. The locus of the
middle point of these chords is :

(a) 'S +y2—_1,r =0 (b) .'(2+.I;’2 -x=0
© P+’ -2x=0 (d) ¥+ —x-y=0
If the circles of same radius ‘a” and centres

at (2, 3) and (5, 6) cut orthogonally, then
ais:
(a) 3 (b) 4
{c) 6 (d) 10
The radius of the circle which has the lines
Y+y—-1=0and x+y-9=0as tangent, is :
@2 (b) 22 8 =

(b) Oy @3
Axis of the parabola xt- 3y—6x+6=0is:

(a) x=-3 by y=-1
(c) x=3 dy=
The eccentnmty of the

9x? —léy +7?_x 32y — 16 0is:

(a} s ® g () "fg (d) %

hyperbola

56.

57.

58.

59.

60.

61.

62,

63.

64.

If ot 31—2]+ k 15—-—1+,+k th(n the

unit vector parallel to the vector o+ Blis -
2 A A

(a) o

I

(b)— 1—

i

j,
Fa3
j+

24 1
©F'E
2.4 1
(d)—"g‘l—ﬁ
A a A
i

A Al
fazi+j+t kb= +2]+’%k the values

of ‘¥ for which ( and (a b) are
erpendicular is : )

l(ja)riz (b) £2V2

(c) +243 (d) 3

Lf thf, vo}ur}\ﬁe og\thehtetrahidror}}wis\h edges
i+j+k i+aj+ kand i+2j- kis one
cubic unit, then a is :

(a1 (b) -1 (19)12,\
If the three 2i-j+ k,
) A A A A A
i+2j-3kand 3i+kj+5k are coplanar,
then A is equal to :

(a) 2 (b) 3 (c) —4 (d) 4
The area of the triangle formed b);\ thﬂe

(c) 2

vectors

points whose position vectors are 3i+ j,
M A AA A M

5i+2j +k i-2j+3kis:

(a) \'r_3 sq unit (b) \'ﬁsq unit

(c) 29 sq unit (d) V33 sq unit

The coefficient of x° in the expansion of

A+x%° (1+x)tis :

(a) 20 (b) 30 (c) 60 (d) 55

In the argand diagram, all the complex

numbers z satisfying 1z —4il + Iz +4l

=10 lie on a/an :

(a) straight line  (b) circle

(c) ellipse (d) parabola

The product of all nth roots of unity

n>1)is:

(@) 0 ) 1"

© D ()1

If 1z-3+il =4, then the locus of z is :

(a) x2+y2—6x+2y—6=0

b) ¥ +y*-6=0

() x2+y2—3x+y-6=0

d) X +y*=0



65.

66.

67.

68.

69.

70.

71.

72,

73.

74,

Area of the triangle on the argand diagram

formed by the complex numbers
z,iz,2+1z, where z=x+iy is :

@ Izl (b) 1z12

(©) 2 1212 (d)%mz

The equation of the chord y2=6x having
middle point at (-1, 1) is :

(@) y-3x=4 (b) y—3x+4=0
(¢)3x-y=0 (d) 3x-y=1

The point of contact of the line
2x -y +2 =0 with the parabola ¥ =16 x is :
(@) 2, 4) (b) 3,4)

(OXOT d) 21

The number of normals that can be drawn
from a point to an ellipse is :

@1  ®2 ©3 (4
dEx- {sin;1 {% —52—3]} is equal to :
(a) = ) - =
V4 - x2 4-x
1 =1
d) 70. ==
RV R

The point on the curve yzxz, which is
nearest to (3, 0), is :

(@ @1 -1) (b) -1,1)

(@ -1-1 (d) (1, 1)

If one of the two lines given by
ax® + 2hxy + byz =0 bisects the angle

between the coordinate axes, then :
@@+t =2 )+ =1

© @+b?=H  (d) (@a+b)®=4K?

The polar of (-2,3) with respect to
x2+y2~4x—6y+5={] is :

(a) x=0 (b)y=0

(c)x=1 (d)yy=1

Equation of the tangent at (1, 1) to the circle
2 +2)7 —2x -5y +3=0is :

@ 2x+y-1=0() 2x-y-1=0
(©x+2y-1=0(d) 2x+y+1=0

Given the circle x + y2 =25, the equation

of its chord with (1,—1) as the mid point :

(@) x+y=2
() x-y=2

®) x+y+2=0
(d) 2x-y=2

75.

76.

77.

79.

80.

81.

82,

83.

If (0,0) is one limiting point of a coaxial
system of circles whose common radical
axis is the line x+y=1, fhen the other
limiting point is :

(a) (L. 1) by (-1L-1

() (1,-1) (d) -1 1

The angle between the curves _1/2 =4ax and
ay= 26 is ;

(a) tan”" ("i] (b} tan”! [%]

-1(4 a1 (2
{c) tan [3] (d) tan [3]
The approximate percentage reduction in

the volume of a cube of ice, if each side of
the ice cube is reduced by 0.7% due to

melting is :
(@) 21% (b)Y 2.5% (c) 3.2% (d) 3.3%
(dy
If y sin x=x+y, then L J is equal to :
dx
0,0
(a) 1 (b) -1 (©0 (d) 2
2
If the rate of decrease of %— 2x+5is
twice the rate of decrease of x, then x is :
(@) 2 (b)3 () 4 (@1

If the length of a simple pendulum is
decreased by 3%, the present error in its
period T is :

(a) 2% (b) 25% (c) 1.8%

(1 -cosB+isin 6)8 is equal to :

(d) 1.5%

(a) 256 sin® g (cos 48 + i sin 46)

(b) 256 cos® —g- (cos 46 — i sin 46)
(c) 256 sin® g (sin 46 — i cos 46)

(d) 256 sin® g (cos 48 — i sin 40)

If one root of the quadratic equation
ax* +bx+c=0is 3—-4di, thena+b+cis:
(a) 40 (b) 36

(c)—20 (d) 20

If x¥*+6x-27>0, —x*+3x+4>0, then x
lies in the interval :

(@ @9 b) (-3, 4)
(© (=3) U, ) (d)(-43)



84.

85.

§e6.

87.

88.

B9.-

90.

91.

92.

If (3,47 is a root of 4 px+qg=0, then
G q) is :

(a) (6, 25) (b) (-6,-7)
(6,1 (d) (-6,25)

x 1 y+z

y 1 z+x is equal to :

z 1 x+y

(a) 0 (b) 1

() x+y+z (d)l+x+y+z

Area bounded by the curves y=x and
y=x3 is :

(a) - 454 unit (b) %sq unit

(c) 5 54 unit (d) % squnit

The area in square units bounded by the

x-axis, part of the curve y=1 +% and the
x

co-ordinates as x=2 and x=4 is :

(a) 2 sq unit (b) 3 sq unit

(c) 4 sq unit {(d) 5 sq unit

72 2
J‘ cos 30 (1 +sin 8)° 46 is equal to :
m/2

8 5
(a) 5 (b) 8 (C) =
If ?+?+ &, i‘—ﬂ J%+2?+ai‘( are coplanar,
then a is :

@5  ®3

If the position vectors of the vertices of a
triangle are 2%- ?+ k, ?-—3?-—5?( and
3t- 4?, then it is :

(a) equi]ateral triangle

(b) isosceles triangle

(c) right angled isosceles triangle

(d) right angled triangle

oo

@ -2

(-3 O

2 2 2 2
X +y 0z Jz
=] - — is
z og( P J then ¥y  Jyox is
equal to :
(ay 0 (b} 1
{c) -1 (d) -2
1€ 2= fax — by), then b[ 22 |4 4[92
ox 81
is equal to :

93.

94.

95.

96.

97.

98.

99,

100.

(@) 0 (b) abz () 2abz  (d) z
r Va2 - dx is equal to :
0

na’ 3nd Ta

ma
@5 O (C)T (d)—2~

T
.4 .
_[ xsin” xdx is equal to :
0

2

@) % ®) 3116 0K, qaytn

(€) =5~ 3
J — = is equal to :
QZ—Sx—I
“1{2x+3
(a) tan (W]-M

(b) sec”! [2—3%%}+ c

(c) sin 1[2x+3}+c
V17
(d) cos ! h—-zx;,3j+

If x=vycosacosPcosy,
I;PYcosotcosBsm*(,
z=7ysin otcos B,

and p=vsinp,, then x° +y i+t is

@1 ®0 @Y (@ay
cos osin (B —v) + cos B sin (Y- o)
+cos ysin (@ —f) is :

(a) 1 (b) 0

(©) % (d) 4 cos o cos P cos ¥

cos(O+P+y)+cos(—-PB-7)

+cos (B—v— o) +cos (y—o—P) is equal to:
{a) 2cosacos Bcosy

(b) 3cosecos Beosy

{c) 4 cos o cos P cosy

(d) 6cosacosPcosy

[f V3 cos @ —sin§=1, then 8 is :

(@) © (b) g
s m
©3 @ %
If sinh ™ x=log (5 + V26), then x is :
{a) 2 )3
{c)5 (d)y 6
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[Hints & Solutions]
PHYSICS
1. The bullet gets embedded in the block, so Time taken by the bomb to cover the height

the collision is inelastic, therefore only
momentum will remain conserve.

At the highest point of the projectile there
is only horizontal component of velocity,
but acceleration (acceleration due to
gravity) always acts vertically downwards,
50 the direction of velocity and acceleration
are perpendicular to each other.

v =150 m/s, h =490 m

(2 _+[2x4%0
g 9.8

=100 =10 sec
~. Horizontal distance covered by the bomb
R=vxt
{horizontal velocity of the bomb will be
equal to horizontal velocity of plane)
R=150x10

=1500 m
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