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MANIPAL

Engineering Entrance Exam
Solved Paper 2009

PHYSICS

In ruby laser, the stimulated emission is due to 7. Inaradioactive disintegration, the ratio of initial
transition from number of atoms to the number of atoms
(a) metastable state to any lower state present at an instant of time equal to its mean
(b) any higher state to lower state life is
(c) metastable state to ground state (a) 1 ) 1
. 2
(d) any higher state to ground state e ez
A direct current I flows along the length of an (e o e
infinitely long straight thin walled pipe, then the 8. Arayoflightisincident on a surface of glass slab
magnetic field is at an angle 45°. If the lateral shift produced per
(a) uniform throughout the pipe but not zero unit thickness is —— m, the angle of refraction
(b) zero only along the axis of the pipe ) V3
(c) zero at any point inside the pipe produced is
(d) maximum at the centre and minimum at the (a) tan™" é\@é ) tan~! é _ \P é
edge 2 3

A convex lens made of glass has focal length O O g O

. g. . g 3 (c) sin”? % - \E% (d tan™! 2 %
0.15 m in air. If the refractive index of glass is 5 3 J3-1
and that of water is i the focal length of lens 9. Ferromagnetic materials used in a transformer

3 must have

when immersed in water is (a) low permeability and high hysterisis loss
(a) 0.45m (b) 0.15m (b) high permeability and low hysterisis loss
(©) 0.30m (d) 0.6 m (c) high permeability and high hysterisis loss
Two sources are said to be coherent if they (d) low permeability and low hysterisis loss
produce waves 10. According to Newton’s corpuscular theory, the
(a) having a constant phase difference speed of h,ght 15 .
(b) of equal wavelength (a) same in all the media
(© of equal speed (b) lesser in rarer medium

. (c) lesser in denser medium
(d) having same shape of wavefront (d) independent of the medium
Three resistors 1 Q, 2Q and 3 Q are connected . .

I nole. A 30 , 3 11. For the constructive interference the path
to orm a triangle. ACross resistor a 3 V difference between the two interfering waves
bat'tery is connected. The current through 3 Q must be equal to
resistor 1s (a) (2n + DA (b) 2nTt
(@) 0.75A b 1A i A
© 2A ) 1.5A (© nA @ @+
Inacommon emitter amplifier the input signalis 12, The accurate measurement of emf can be
applied across obtained using
(a) anywhere (b) emitter-collector (a) multimeter (b) voltmeter
(¢) collector-base (d) base-emitter (¢) voltameter (d) potentiometer
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13.

14.

15.

16.

17.

18.

19.

20.

21.

The kinetic energy of an electron gets tripled,
then the de-Broglie wavelength associated with
it changes by a factor

() % (b) V3

(@] (d 3

1

V3

Which of the following is not a thermodynamic

coordinate?

(a) Gas constant (R) (b) Pressure (p)

(¢) Volume (V) (d) Temperature (T)

Two solid pieces, one of steel and the other of

aluminium when immersed completely in water

have equal weights. When the solid pieces are

weighed in air

(a) the weight of aluminium is half the weight
of steel

(b) steel piece will weigh more

(c) they have the same weight

(d) aluminium piece will weigh more

The amount of energy released when one

microgram of matter is annihilated is

(@) 25kwWh () 9 x10" kWh

(¢) 3x10' kWh (d) 0.5x10° kWh

The number of significant figures in the numbers
4.8000 x 10* and 48000.50 are respectively

(a) 5and 6 (b) 5and 7

(¢) 2and 7 (d) 2and 6

[-decay means emission of electron from

(a) innermost electron orbit

(b) a stable nucleus

(c¢) outermost electron orbit

(d) radioactive nucleus

An electric heater rated 220 V and 550 W is
connected to AC mains. The current drawn by it
is

(a) 0.8A (b) 2.5A

(c) 0.4A (d) 1.25A

A body of mass m moving along a straight line

covers half the distance with a speed of 2ms ™.

The remaining half of the distance is covered in
two equal time intervals with a speed of 3 ms™*

and 5ms™! respectively. The average speed of
the particle for the entire journey is

22.

23.

24.

25.

26.

27.

2

@ % Mr? ) MTr
Mr? Mr?

© =5 @

A body of mass 0.05 kg is observed to fall with
an acceleration of 9.5 ms ™. The opposing force
of air on the body is (g = 9.8 ms™)

(a) 0.015N (b) 0.15N

(c) 0.030N (d) zero

The colloidal solution in which both the

dispersed phase and dispersion medium are

liquids are called

(a) emulsions (b) gels

(c) foams (d) liquid crystals

In fog, photographs of the objects taken with

infrared radiations are more clear than those

obtained during visible light because

(a) IR radiation has lesser wavelength than
visible radiation

(b) scattering of I-R light is more than visible
light

(c) the intensity of I-R light from the object is
less

(d) scattering of I-R light is less than visible light

Three concurrent co-planar forces 1 N, 2 N and

3 N acting along different directions on a body

(a) can keep the body in equilibrium if 2 N and
3 N act at right angle

(b) can keep the body in equilibrium if 1 N and
2 N act at right angle

(c) cannot keep the body in equilibrium

(d) can keep the body in equilibrium in 1 N and
3 N act at an acute angle

Sound waves transfer

(a) only energy not momentum
(b) energy

(c) momentum

(d) Both (a) and (b)
Two rectangular
blocks A and B of
masses 2 kg and
3 kg respectively
are connected by a
spring of spring constant 10.8 Nm™ and are
placed on a frictionless horizontal surface. The

0.15ms™
- 5

a—wr—g

1

() 3 ms™! (b) 8 ms~! block A was given an initial velocity of 0.15 ms ™
8 3 in the direction shown in the figure. The
© 4 ms A 16 ms! maximum compression of the spring during the
3 3 motion is
The moment of inertia of a circular ring of radius (a) 0.0Im (b) 0.02m
r and mass M about diameter is () 0.05m (d) 0.03m
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28.

29.

30.

31.

32.

33.

34.

G P Thomson experimentally confirmed the
existence of matter waves by the phenomena
(a) diffraction (b) refraction

(c) polarisation (d) scattering

The resistance of a wire at 300 K is found to be
0.3 Q. If the temperature coefficient of
resistance of wire is 1.5x107° K™!, the
temperature at which the resistance becomes
0.6 Qis

(a) 720K (b) 345K

(c) 993K (d) 690K

The work done by a force acting on a body is as
shown in the graph. The total work done in
covering an initial distance of 20 m is

0 5 10 15 20 25 30

s(in m)—>»
(a) 2257 (b) 200J
(c) 400J (d 1757

Two luminous point sources separated by a
certain distance are at 10 km from an observer.
If the aperture of his eye is 2.5 x 107> m and the

wavelength of light used is 500 nm, the distance
of separation between the point sources just
seen to be resolved is

(a) 12.2m (b) 24.2m

(¢) 244 m (d) 1.22m

A door 1.6 m wide requires a force of 1 N to be
applied at the free end to open or close it. The
force that is required at a point 0.4 m distance
from the hinges for opening or closing the door
is

(a) 1.2N (b) 3.6N

(c) 24N (d) 4N

0.1 m® of water at 80°C is mixed with 0.3 m® of

water at 60°C. The final temperature of the
mixture is

(a) 65°C (b) 70°C

(c) 60°C (d) 75°C

The spectral series of the hydrogen atom that
lies in the visible region of the electromagnetic

spectrum
(a) Paschen (b) Balmer
(c) Lyman (d) Brackett

35.

36.

37.

38.

A graph of pressure versus volume for an ideal
gas for different processes is as shown. In the
graph curve OC represents

‘f

(a) isochoric process
(b) isothermal process
(c) isobaric process
(d) adiabatic process

Which of the following statement does not hold

good for thermal radiation?

(a) The wavelength changes when it travels
from one medium to another

(b) The frequency changes when it travels from
one medium to another

(c) The speed changes when it travels from one
medium to another

(d) They travel in straight line in a given
medium

A planet revolves around the sun in an elliptical

orbit. The linear speed of the planet will be
maximum at

A c
B
(@ D (b) B
(© A (d C

Horizontal tube of non-uniform corss-section
has radii of 0.1 m and 0.05 m respectively at M
and N. For a streamline flow of liquid the rate of
liquid flow is

N
M

(a) changing continuously with time
(b) greater at M than at N

(c) greater at N than at M

(d) same at M and N
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39.

40.

41.

42.

43.

44.

45.

Aresistor and a capacitor are connected in series
with an AC source. If the potential drop across
the capacitor is 5 V and that across resistor is
12V, then applied voltage is

(a) 13V () 17V

() 5V (d) 12V

The amount of heat energy radiated by a metal
at temperature T is E. When the temperature is
increased to 3T, energy radiated is

(a) 81E (b) 9E

(c) 3E (d) 27E

The angle of minimum deviation for an incident
light ray on an equilateral prism is equal to its
refracting angle. The refractive index of its
material is

1
— b) V3
(a)ﬁ () V3
3 3

In the following combinations of logic gates, the
outputs of A, Band C are respectively

1
A 1:[}—%@_0
0 g

(@ 0,1,1 () 0,1,0

(0 1,1,0 (d 1,0,1

A stationary point source of sound emits sound
uniformly in all directions in a non-absorbing
medium. Two points P and Q are at a distance of
4 m and 9 m respectively from the source. The
ratio of amplitudes of the waves at P and Q is

3 4
(a) g b) g

A galvanometer of resistance 240 Q allows only
4% of the main current after connecting a shunt
resistance. The value of the shunt resistance is
(a) 10Q (b) 20Q

(©) 8Q d 5Q

The phenomena in which proton flips is

(a) nuclear magnetic resonance

(b) lasers

(c) radioactivity

(d) nuclear fusion

46.

47.

48.

49.

50.

51.

52.

y =3sin T H_xH represents an equation of a
" 4H

progressive wave, where t is in second and x is in
metre. The distance travelled by the wave in 5 s
is

(a) 8m (b) 10 m

() 5m (d) 32m

According to the quark model, it is possible to
build all the hadrons using

(a) 2 quarks and 3 antiquarks

(b) 3 quarks and 2 antiquarks

(c) 3 quarks and 3 antiquarks

(d) 2 quarks and 2 antiquarks

An a-particle of mass 6.4 x 10 kg and charge
3.2x107Y C is situated in a uniform electric
field of 1.6 x10°> Vm™!. The velocity of the
particle at the end of 2x 1072 m path when it

starts from rest is
(a) 2/3x10°ms™'  (b) 8x10° ms™"

(c) 16 x10° ms™" (d) 4v2x10° ms™’
A cylindrical tube open at both the ends has a
fundamental frequency of 390 Hz in air. If %th of

the tube is immersed vertically in water the
fundamental frequency of air column is

(a) 260 Hz (b) 130 Hz

(c) 390 Hz (d) 520 Hz

The surface temperature of the stars is
determined using

(a) Planck’s law

(b) Wien’s displacement law

(c) Rayleigh-Jeans law

(d) Kirchhoff’'s law

The charge deposited on 4 UF capacitor in the
circuit is

12V
{1
4 uF == - 2uF
I}
6 uF
(a) 6x10°C (b) 12x107°C

(©) 24x107°C (d 36x10°°C

A parallel beam of light is incident on a
converging lens parallel to its principal axis. As
one moves away from the lens on the other side
of the principal axis, the intensity of light
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53.

54.

55.

56.

57.

(a) first decreases and then increases
(b) continuously increases
(c) continuously decreases
(d) first increases and then decreases

Continuous emission spectrum is produced by
(a) incandescent electric lamp

(b) mercury vapour lamp

(c) sodium vapour lamp

(d) polyatomic substances

A coil of n number of turns is wound tightly in
the form of a spiral with inner and outer radii a
and b respectively. When a current of strength I
is passed through the coil, the magnetic field at
its centre is

(a) HOnI lo E (b) uOnI

b-a) & p 20 - a)
2ponl d Monl 1 b
© b ) 2(b - a) O8e a

A ray of light is incident on a plane mirror at an
angle of 60°. The angle of deviation produced by
the mirror is

(a) 120° (b) 30°

(c) 60° (d) 90°

The electric potential at any point X, y,z in
metres is given by V = 3x2. The electric field at a
point (2, 0, 1) is

(@) 12Vm™! () -6 Vm™!

(¢) 6 Vm™! (d -12vm™

Young’s double slit experiment gives
interference fringes of width 0.3 mm. A thin
glass plate made of material of refractive index
1.5 is kept in the path of light from one of the
slits, then the fringe width becomes

58.

59.

60.

(a) zero (b) 0.3 mm

(c) 0.45 mm (d) 0.15 mm

Near a circular loop of conducting wire as shown
in the figure an electron moves along a straight
line. The direction of the induced current if any
in the loop is

-
e

(a) variable (b) clockwise

(¢) anticlockwise (d) zero

Hydrogen atom from excited state comes to the
ground stage by emitting a photon of
wavelength A. If R is the Rydberg constant, the
principal quantum number n of the excited state

AR A
@ 3R -1 ® 3 R-1

AR? AR
© R -1 @ 31

The magnetic dipole moment of a current loop is
independent of

(a) magnetic field in which it is lying

(b) number of turns

(c) area of the loop

(d) current in the loop

CHEMISTRY

The correct statement with regard to Hj and H; 3. 2 g of a radioactive sample having half-life of
is 15 days was synthesised on 1st Jan 2009. The
+ - amount of the sample left behind on 1st March,
(a) both Hi and Hf are equall.y stable 2009 (including both the days) is
(b) both H; and H; do not exist (@ 0g (b) 0.125 g
(c) H, is more stable than Hj (©1g (d 05¢g
(d) H! is more stable than H; 4. For a chemical reaction A - B, the rate of the
2 he following in th .2 . der of reaction is 2x107> mol dm™s™', when the
zzrr.anbge t de g owing in the increasing order o initial concentration is 0.05 mol dm™. The rate
their bond order of the same reaction is 1.6 x 1072 mol dm™ s~*
0,,03,0; and 03" when the initial concentration is 0.1 mol dm™>.
(a) 027,03,0, 05 (b) 03,03 05,0, The order of the reaction is
2 2 B > ‘ 3 2 B 3 ‘ (a) 2 (b) O
(© 03,0,,03,05"  (d) 0, 03,0303 © 3 @ 1
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10.

For the decomposition of a compound AB at
600 K, the following data were obtained

0.20 2.75x1078
0.40 11.0 x1078
0.60 24.75x1078
The order for the decomposition of AB is
(@ 1.5 b o
@1 (d 2

The rate equation for a reaction A - B is
r=k[A]°. If the initial concentration of the
reactant is a mol dm™>, the half-life period of the
reaction is

a k
el b) =
(@ (b) A
a 2a
< d) 22
(© m (d) m
30 cc of 3 HCl, 20 cc of ) HNO; and 40 cc of

%NaOH solutions are mixed and the volume

was made up to 1 dm®. The pH of the resulting
solution is
() 8 (b) 2
(1 (d 3
An aqueous solution containing 6.5 g of NaCl of
90% purity was subjected to electrolysis. After
the complete electrolysis, the solution was
evaporated to get solid NaOH. The volume of
1 M acetic acid required to neutralise NaOH
obtained above is
(a) 1000 cm? (b) 2000 cm®
(c) 100 cm® (d) 200 cm®
The standard electrode potential for the half-cell
reactions are

Zn**+2° . Zn;E°=-0.76V

Fe’" +2¢” . FeE°=-0.44V
The emf of the cell reaction,

Fe?*+7Zn . Zn?' + Feis

(a) -0.32V (b) -1.20V

(¢) +1.20V (d) +0.32V

107® M NaOH is diluted 100 times. The pH of the
diluted base is

(a) between 7 and 8

(b) between 5 and 6

(c¢) between 6 and 7

(d) between 10 and 11

11.

12.

13.

14.

15.

16.

17.

18.

19.

In the electrolysis of acidulated water, it is
desired to obtain 1.12 cc of hydrogen per second
under STP condition. The current to be passed is
(a) 1.93A (b) 9.65 A

(c) 19.3A (d) 0.965 A

The one which decreases with dilution is

(a) molar conductance

(b) conductance

(c) specific conductance

(d) equivalent conductance

Vapour pressure of pure ‘A’ is 70 mm of Hg at
25°C. It forms an ideal solution with ‘B’ in which
mole fraction of A is 0.8. If the vapour pressure
of the solution is 84 mm of Hg at 25°C, the
vapour pressure of pure ‘B’ at 25°C is

(a) 28 mm (b) 56 mm

(c) 70 mm (d) 140 mm

A 6% solution of urea is isotonic with

(a) 1 M solution of glucose

(b) 0.05 M solution of glucose

(c) 6% solution of glucose

(d) 25% solution of glucose

In countries nearer to polar region, the roads are

sprinkled with CaCl,. This is

(a) to minimise the wear and tear of the roads

(b) to minimise the snow fall

(c) to minimise pollution

(d) to minimise the accumulation of dust on the
road

For the reaction H,O(1) — H,0(g)at 373 Kand

1 atm pressure

(@A) AH=0 (b) AE=0

(c) AH =TAS (d) AH=AE

A compound of ‘A’ and ‘B crystallises in a cubic

lattice in which ‘A’ atoms occupy the lattice

points at the corners of the cube. The ‘B atoms

occupy the centre of each face of the cube. The

probable empirical formula of the compound is

(a) AB, (b) A;B

(c) AB (d) AB;

In electrophilic aromatic substitution reaction,

the nitro group is meta directing because it

(a) decreases electron density at ortho and para
positions

(b) decreases electron density at meta position

(c) increases electron density at meta position

(d) increases electron density at ortho and para
positions

LiAIH i
CH,COOH i *m G, y Dilue
300°C = NaOH

In the above reaction Z is
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20.

21.

22.

23.

24,

25.

26.

27.

(a) butanol (b) aldol
(¢) ketol (d) acetal

The best method for the conversion of an alcohol
into an alkyl chloride is by treating the alcohol
with

(a) PCl4

(b) PCl;

(c) SOCI, in presence of pyridine

(d) dry HClin the presence of anhydrousZnCl,
The electrophile involved in the sulphonation of
benzene is

(a) SO; (b) SO3~

() Hi0 (d) SO4

The carbon-carbon bond length in benzene is
(a) in between C,Hy and C,H,

(b) same as in C,H,

(c) in between C,Hg and C,H,

(d) in between C,H, and C,H,

The compound which is not formed during the
dry distillation of a mixture of calcium formate
and calcium acetate is

(a) methanal (b) propanal

(c) propanone (d) ethanal

An organic compound X is oxidised by using
acidified K,Cr,0,. The product obtained reacts
with phenyl hydrazine but does not answer
silver mirror test. The possible structure of X is
(a) CH,CH,OH (b) CH; —C—CH,

Il

O
(¢) (CH;),CHOH (d) CH4CHO

The reaction involved in the oil of winter green

. T A
test is salicylic acid [
Conc. H,SO,4

product is treated with Na,CO, solution. The
missing reagent in the above reaction is

(a) phenol (b) NaOH

(¢) ethanol (d) methanol

The compound which forms acetaldehyde when
heated with dilute NaOH, is

(a) 1, 1-dichloroethane

(b) 1, 1, 1-trichloroethane

(¢) 1-chloroethane

(d) 1, 2-dichloroethane

Arrange the following in the increasing order of
their ~ basic  strengths CH;NH,, (CH;),NH,
(CH,);N, NH,

(a) NH; < (CH3)3N < (CH;),NH < CH;NH,

(b) NH, < (CH;);N < CHzNH, < (CH;3),NH

(¢) (CH3)3N < NH; < CH;3NH, < (CH;3),NH

(d) CH,;NH, < (CH3),NH < (CH,);N < NH,

product. The

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

The one which has least iodine value is
(a) sunflower oil (b) ginger oil
(c) ghee (d) groundnut oil

A diabetic person carries a packet of glucose

with him always, because

(a) glucose reduces the blood sugar level slowly

(b) glucose increases the blood sugar level
slowly

(c) glucose reduces the blood sugar level

(d) glucose increases the blood sugar level
almost instantaneously

There are 20 naturally occurring amino acids.

The maximum number of tripeptides that can be

obtained is

(a) 8000 (b) 6470

(c) 7465 (d) 5360

Cooking is fast in a pressure cooker, because

(a) food particles are effectively smashed

(b) water boils at higher temperature inside the
pressure cooker

(¢) food is cooked at constant volume

(d) loss of heat due to radiation is minimum

The ore that is concentrated by froth floatation

process is

(a) zincite (b) cinnabar

(¢) bauxite (d) malachite

The correct set of four quantum numbers for

outermost electron of potassium (Z = 19) is

1 1

a) 4,1,0,— b) 3,1,0, =
) > b) >
© 4,0,0, % ) 3,0,0,1
b 5 52 k] b 72

A body of mass x kg is moving with a velocity of

100 ms™'. Its de-Broglie wavelength is
6.62 % 107°> m. Hence, xis (h = 6.62 x 107>* Js)
(a) 0.1kg (b) 0.25 kg

(c) 0.15kg (d) 0.2 kg

The correct order of ionisation energy of C, N, O,
Fis

(aA) F<O<N<C ((MB)F<N<C<O

(¢) C<N<OKF (d C<O<N<F
The oxide of an element whose electronic
configuration is 1s?, 252, 2p6, 3s! is

(a) neutral (b) amphoteric

(¢) basic (d) acidic

The characteristic not related to alkali metal is
(a) high ionisation energy

(b) their ions are isoelectronic with noble gases
(c) low melting point

(d) low electronegativity
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38.

39.

40.

41.

42.

43.

44.

45.

Among the following, the compound that
contains ionic, covalent and coordinate linkage
is

(a) NH, (b) NH,CI

(¢) NacCl (d) CcaO

A covalent molecule AB; has pyramidal
structure. The number of lone pair and bond
pair of electrons in the molecule are respectively
(a) 2and 2 (b) 0O and 4

(¢) 3and 1 (d) 1and 3

Excess of carbon dioxide is passed through 50
mL of 0.5 M calcium hydroxide solution. After
the completion of the reaction, the solution was
evaporated to dryness. The solid calcium
carbonate was completely neutralised with
0.1 N hydrochloric acid. The volume of
hydrochloric acid required is (Atomic mass of
calcium = 40)

(a) 300 cm® (b) 200 em®

(¢) 500 cm® (d) 400 cm®

A bivalent metal has an equivalent mass of 32.
The molecular mass of the metal nitrate is

(a) 182 (b) 168

() 192 (d) 188

The rms velocity of molecules of a gas of density
4 kg m™ and pressure 1.2 x 10° Nm 2 is

(a) 300 ms™’ (b) 900 ms™

(¢) 120 ms™* (d) 600 ms™*

0.5 mole of each of H,, SO, and CH, are kept in
a container. A hole was made in the container.
After 3 h, the order of partial pressures in the
container will be

() pSO, > pH, >pCH,

(b) pSO, >pCH, >pH,

(o) pH, >pSO, >pCH,

(d) pH, >pCH, >pSO,

The enthalpy of formation of NHj is
- 46 kJ mol!. The enthalpy change for the
reaction

2NH,(g) 0> N,(gy 3H,(®)is
(a) +184kJ (b) +23 kJ
(¢) +92kJ (d +46kJ

5 moles of SO, and 5 moles of O, are allowed to
react. At equilibrium, it was found that 60% of
SO, is used up. If the partial pressure of the
equilibrium mixture is one atmosphere, the
partial pressure of O, is
(a) 0.82 atm

(c) 0.21 atm

(b) 0.52 atm
(d) 0.41 atm

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

2HI(g) — H,y(g) + L,(®)

The equilibrium constant of the above reaction
is 6.4 at 300 K. If 0.25 mole each of H, and I,
are added to the system, the equilibrium
constant will be

(a) 6.4 (b) 0.8

(c) 3.2 (d 1.6

Rate of physical adsorption increases with

(a) decrease in surface area

(b) decrease in temperature

(c) decrease in pressure

(d) increase in temperature

IUPAC name of (CH;);CCl is

(a) n-butyl chloride

(b) 3-chloro butane

(c) 2-chloro 2-methyl propane

(d) t-butyl chloride

Lucas test is associated with

(a) aldehydes (b) phenols

(c) carboxylic acids  (d) alcohols

An organic compound on heating with CuO
produces CO, but no water. The organic
compound may be

(a) carbon tetrachloride

(b) chloroform

(¢) methane

(d) ethyl iodide

The condensation polymer among the following
is

(a) rubber (b) protein

(c) PVC (d) polyethene

The order of stability of metal oxides is

(a) Al,O5 < MgO < Fe,03 <Cr,04

(b) Cr,05 < MgO < Al,O; < Fe,O4

(c) Fe,05<Cr,04< Al,O5 < MgO

(d) Fe,05 < Al,0O5 <Cr,05 < MgO

The temperature of the slag zone in the
metallurgy of iron using blast furnace is

(a) 1200-1500°C (b) 1500-1600°C

(c) 400-700°C (d) 800-1000°C

The function of Fe(OH); in the contact process is
(a) to remove arsenic impurity

(b) to detect colloidal impurity

(¢) to remove moisture

(d) to remove dust particles

In which of the following, NH; is not used?

(a) Tollen’s reagent

(b) Nessler’s reagent

(c) Group reagent for the analysis of IV group
basic radicals

(d) Group reagent for the analysis of III group
basic radicals
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56.

57.

58.

Argon is used

(a) in filling airships

(b) to obtain low temperature

(c) in high temperature welding

(d) in radiotherapy for treatment of cancer

The incorrect statement in respect of chromyl
chloride test is

(a) formation of red vapours

(b) formation of lead chromate

(c) formation of chromyl chloride

(d) liberation of chlorine

The magnetic moment of a transition metal ion
is +/15 BM. Therefore, the number of unpaired
electrons present in it, is

If f:[2, 3] - R is defined by f(x) = x3 +3x -2, 6.

then the range f(x) is contained in the interval

(a) [1,12] (b) [12, 34]

(o) [35,50] (@ [-12,12]

g 2x -1 g

S{ OR: m DRgequals 7.
(a) R -{0}

() R-{0,1, 3}
(e R-{0, -1, -3}

@ R-H, -1, -3 +2f
O 20

Using mathematical induction, the numbers a’s
are defined by,

ag=1,a,,; =3n>+n +a,, (n 20).
Then, a, is equal to
(a) n®+n%+1 () n®-n?+1
(©) n®-n? (d) n®+n?

The number of subsets of {1,2,3...,9} 9.

containing at least one odd number is

(a) 324 (b) 396

(c) 496 (d) 512

p points are chosen on each of the three coplanar
lines. The maximum number of triangles formed
with vertices at these points is

(@) p° + 3p? (b) %(p?’ +p)

2
© % (5p-3) (d) p*(4p - 3)

59.

60.

10.

(@ 3 (b) 4
(1 (@ 2
The IUPAC name of [Co(NH,)sONO]" ion is

(a) penta ammine nitrito cobalt (IV) ion

(b) penta ammine nitrito cobalt (II) ion

(c) penta ammine nitro cobalt (III) ion

(d) penta ammine nitro cobalt (IV) ion

The oxidation state of Fe in the brown ring
complex: [Fe(H,0);NO]SO,, is

(a) +3 Md o

(© +2 @ +1

MATHEMATICS

A binary sequence is an array of 0’s and 1’s. The
number of n-digit binary sequences which
contain even number of 0’s is

(@ 207! () 2" -1

(© 2071 -1 (@ 2

The coefficient of x2* in the expansion of
@ +xH2a +xHA +x*)is

(@) *cq (b) 2Cq + 2

(©) PCe+4 (d 2Cqe+6

If x is numerically so small so that x* and higher
powers of x can be neglected, then

% ZXEF/Z 1/5

+ ?B (32 + 5x)° is approximately

equal to
32+ 31x 31+ 32x
a) ——— b) ———
@ 64 ®) 64
31 -32x 1-2x
) —— d
© 64 @ 64

For | x| <1, the constant term in the expansion
1

offis
x-1Yx-2)

(a) 2 ) 1
1
0 d) -=
(@] (d) 2
%(eX + es")za0 +a;x +azx2 +...
e

O 2a, + 2%°a, +2%ag +... isequal to

(a) e (b) e
(@1 @ o
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11.

12.

13.

14.

15.

16.

17.

The roots of

x-a)x-a-1)+x-a-1)x -a -2)

+ (x —a)(x —a —2) =0, a (R are always

(a) equal (b) imaginary

(c) real and distinct (d) rational and equal
Let f(x) =x2 + ax + b,where a, b OR. If f(x) = 0
has all its roots imaginary, then the roots of
fx)+f x)+ ' (x)=0are

(a) real and distinct (b) imaginary

(c) equal (d) rational and equal
If a, B, y are the roots of x> + 4x +1 =0, then
GZ BZ
the equation whose roots are ——, ——,
B+y y+a
2
Y is
oa+p

(@ x*-4x-1=0 (b) x’-4x+1=0

(© x*+4x-1=0 (d) x> +4x+1=0

If f(x)=2x*-13x% +ax +b is divisible by
x? = 3x + 2, then (a, b)is equal to

(@ (-9, -2 (b) (6, 4)

(© %92 (d 2,9

Let A and B be two symmetric matrices of same

order. Then, the matrix AB — BA is
(a) a symmetric matrix

(b) a skew-symmetric matrix
(¢) a null matrix
(d) the identity matrix
03 5 x[O
If one of the roots 0%7 x 7 B= 0is-10, then
0x S5 30
the other roots are
(@ 3,7 () 4,7
(© 3,9 @ 3,4
If x, y, z are all positive and are the pth, gth and
rth terms of a geometric progression
respectively, then the value of the determinant
Ologx p 10
O O
Dlog y q 1 Dequals
glogz r 1
(a) log xyz
® p-D@-DE-D

() par
@o

18.

19.

20.

21.

22.

23.

24.

25.

o -1 xO

If % X 1Ehas no inverse, then the real
& -1 18

value of x is

(a) 2 () 3

(@0 @1

If o and B are the roots of x> — 2x + 4 =0, then

the value of a® +B° is

(a) 32 (b) 64

(c) 128 (d) 256

The locus of g satisfying the inequality
BZ h 2% B< 1, wherez =x + iy, is

02z +ig

b) x2 —y2 <1
(d 2x? +3y? <1

If n is an integer which leaves remainder one

(a) )(2+y2 <1

(@) x> +y2 >1

when divided by three, then
1 ++/3D" + (1 -+/3D)" equals
(a) _2n +1 (b) 2n +1
© -(-2" @ -2"
The period of sin* x + cos* x is
e e
a) — b) —
(@ 5 (b) 5
T T
c) — d) —
(] 4 (d) 5
Cos X
———— =X [0 tan (x —y) tan yis equal to
cos (x — 2y) -y yised
1+A 1-A
a b
(a) T (b) T
A A
d
© 1+A ) 1-A
cos A cos 2A cos 4A ... cos 2" "1 A equals
sin 2" A 2" sin 2" A
(a) ra—— b)) —
2" sin A sin A
2~“ Si: A @ — s%n An
sin 2" A 2" sin 2" A

If 3 cos x # 2 sin X, then the general solution of
sin? x — cos 2x =2 —sin 2x is

(a) nm+ (=1)° g n 0Z

nrt
b) =—,n 0OZ
()zn
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26.

27.

28.

29.

30.

31.

32.

(© (4n + 1)2, n 0Z 33.

d @n-1)mn0OZ

cos™ %@ - 2sin”

. g 4 O0-10
EQE-'- 3 cos H/—EH

-4 tan”! (-1) equals

191 351
=7 b) 225
@) 12 ®) 12
471 431

d) — 34.
(] T (d) D

sinh™ 2+ sinh ™ 3=x O cosh x is equal to

@ %(3«@ +2/10) () %(3«@ - 2J10)

© %(12+ 2J50) C)) %(12—2@)

In any A ABC, a (b cos C — ¢ cos B) equals

(a) b% + c? (b) b2 -c?

1 1 1 1

S+ d) — - —
© b e @ b?  c?
In a AABC 35.
(a+b+c)(b+c—-a)(c+a -b)a +b —¢)

4b3c?

equals
(a) cos® A (b) cos® B
(©) sin? A (d) sin* B 36.

P is a point on the segment joining the feet of
two vertical poles of heights a and b. The angles
of elevation of the tops of the poles from P are
45° each. Then, the square of the distance
between the tops of the poles is

a% +b?
(a)

() 2(a® +b?) (d 4(@@*+b?)

In a quadrilateral ABCD, the point P divides DC
in the ratio 1 : 2and Q is the mid point of AC. If

o. o o o =
AB + 2AD + BC -2DC =k PQ, then kis equal

to
(a) -6 (b) -4
© 6 (@ 4

38.

The angle between the lines whose direction
cosines satisfy the equations 1+ m+n =0,
1>+ m? -n% =0is

TU Tt
Tt Tt

(b) a? + b? 37.

If ﬁ:—i+3+2ﬁ, 13223—:1'—1} and
E:—Zi+:i+3f(, then the angle between
2a-c¢ anda+bis

m
(a) (b) 3

=N

31
© @ >

If m;, my, m; and m, are respectively the
magnitudes of the vectors

a =2i-j+k a,=3i-4j-4k,
a;=i+j-k and as=-i+3j+k

then the correct order of m;, m,, m; and m, is
(@) my <m; <my <m,

(b) mg <m; <m, <m,

() m3<m, <m; <m,

(d) my <m, <m, <my

Suppose a=Ai —7j +3Kk, b= Ai +j + 2\k. If

the angle between a and b is greater than 90°,
then A satisfies the inequality

(&) -7 <A <1 d) A>1

() 1<A<7 (d) -5<A <1

The volume of the tetrahedron having the edges
i+2j-k,i+ j+k,i-j+ Ak as coterminous,
is % cubic unit. Then A equals
(@ 1 (b) 2
(0 3 (d 4
If A and B are events of a random experiment

such that P(A O B %, P(A O B¥ 17—0 and
P(B) = %, then P(A) equals
9 8
Z b) =
(@ N (b) 0
7 3
7 a) 2
(] 10 (d) :

The probability of choosing randomly a number
¢ from the set {1, 2,3, ..., 9} such that the

quadratic equation x2 + 4x +c =0 has real

roots1 is 9
= b) 2
(a) g (b) Z
d d) =
(] 9 (d) 9
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39.

40.

41.

42.

Suppose that E; and E, are two events of

a random experiment such that P(El):%,

P(E,/E)) = %and P(E,/E,) = %, observe the lists

given below

List I List IT
(A) P(Ey) @ 1/4
(B) P(E, O E,) (i) 5/8
(©) P(E,/Ey) (i) 1/8
(D) P(E,/Ey) (iv) 1/2
) 3/8
(vi) 3/4
The correct matching of the List I from the List II
is
A) (B) © (D)
(a) (i) (iii) (vi) ®
(b) (v) W) (vi) ®
(0 (v) (i) (vi) ®
(d @) (i) (iii) (iv)

If m and o? are the mean and variance of the

random variable X, whose distribution is given
by

X=x 0 1 2 3

PX=x)| 1 1 0 1
3 2 6

Then

(a) m=0%=2 (b) m=1,0%2=2

(© m=0?=1 (d m=2,0%=1

If X is a binomial variate with the range
{0,1,2,3 4,56} and PX=2)=4P(X =4),
then the parameter p of X is

1
(a) 3 (b)

MlwN-

2
© 3 @

The transformed equation of x> + y? =r? when
the axes are rotated through an angle 36° is

(@) V/5X% —4XY +Y? =12

(b) X + 2XY —+/5Y2 =12

(© X?-Y2%=r?

(@ X*+Y?*=r?

43.The area (in square unit) of the circle which

touches the lines 4x + 3y =15and 4x + 3y =5is
(a) 4m (b) 3m
(c) 2m (dm

44.The point on the line 3x +4y =5 which is

equidistant from (1, 2) and (3, 4)is
@ 7,-49 (b) (15 -10)
() A/7,8/7) (d) (0,5/4)

45.The equation of the straight line perpendicular to

46.

47.

48.

49.

50.

51.

the straight line 3x +2y =0 and passing
through the point of intersection of the lines
x+3y—-1=0andx -2y +4=0is

(@ 2x-3y+1=0 () 2x -3y +3=0

() 2x -3y +5=0 (d 2x-3y+7 =0
The value of A with |A|<16 such that
2x2 —10xy +12y? + 5% + Ay —3 =0 represents
a pair of straight lines, is

(a) -10 (b) -9

(c) 10 (d 9

The area (in square unit) of the triangle formed
by x +y +1 =0 and the pair of straight lines
x? - 3xy +2y2 =0is

7 5

The pairs of straight lines x* — 3xy + 2y =0
and x? - 3xy + 2y*> +x -2 =0form a

(a) square but not rhombus

(b) rhombus

(c) parallelogram

(d) rectangle but not a square

The equations of the circle which pass through
the origin and makes intercepts of lengths 4 and
8 on the x and y-axes respectively are

(@) x2+y% +4x +8y =0

(b) x> +y>+2x+4y =0

(©) x2 +y2 +8x +16y =0

d x*+y2+x+y=0

The locus of centre of a circle which passes
through the origin and cuts off a length of 4 unit
from the line x = 3is

(@ y*+6x=0

(b) y? +6x=13

(c) y2 + 6x =10

(d) x*+6y=13

The diameters of a circle are along
2x+y -7 =0 and x + 3y —11 =0. Then, the
equation of this circle, which also passes
through (5, 7), is
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52.

54.

55.

56.

57.

58.

(a) x%+ y2 -4x -6y -16 =0

(b) x2 +y%-4x -6y —20 =0

(© x2+ y2 -4x -6y -12 =0

(@ x> +y2 +4x + 6y =12 =0

The point (3, —4) lies on both the circles
x?+y? -2x +8y +13 =0 and
x?+y? —4x + 6y +11 =0. Then, the angle
between the circles is

(a) 60° (b) tan™! %@

(¢ tan"! é%@ () 135°

53.The equation of the circle which passes through

the origin and cuts orthogonally each of the
circles x2+y2-6x+8=0 and

x?+y%-2x -2y =7 is

(a) 3x* + 3y? -8x —13y =0

(b) 3x? + 3y% —8x +29y =0

(©) 3x% +3y% +8x +29y =0

(d) 3x% +3y% -8x —29y =0

The number of normals drawn to the parabola
y? = 4x from the point (1, 0)is

(@ 0 b) 1

(0 2 (@ 3

If the distance between the foci of an ellipse is 6

and the length of the minor axis is 8, then the
eccentricity is

1 1
3 4

If the circle x?+y?=a intersects the
hyperbola xy =c? in four points (x;,y;), for
i=1,2,3and 4, theny, +y, +y; +y, equals
(@ o0 ) ¢

(@ a @ c*

The mid point of the chord 4x — 3y =5 of the
hyperbola 2x? - 3y* =12is

50
@ -1 ) 21)
05 0 m1 0
© BZ’OH (d) 52,25
The eccentricity of the conic

E:2+3COSG + 4 sin B is
r

59.

60.

61.

62.

63.

64.

65.

66.

(a) Md 1

(]

NN |-

5
@ 5

The perimeter of the triangle with vertices at
1,0,0),(0,1,0)and (0, 0, 1)is

(@ 3 b 2

© 2v2 @ 3v2

If a line in the space makes angle a,  and y with
the coordinate axes, then

cos 200 + cos P + cos 2y +sin® a +sin? B
+ sin? y equals

(@ -1 () 0

1 (d 2

The image of the point (3, 2,1) in the plane
2X-y+3&=7is

@ 4,2,3 ® 2,31
© 320D @ 2,13
The radius of the sphere
x?+y? +2z2 =12x +4y +3zis
(a) 1—23 (b) 13
(e 26 (d) 52
+3
lim MHX equals
x- oo [K+ 20
(a) e (b) €?
© ¢ (@ e°

If f: R - R is defined by
[251nx—sm2x’ Fx#0
f(x) = DD 2X COS X s

H a, ifx=0

then the value of a so that fis continuous at 0 is

() 2 (b) 1
(© -1 @o
1 —_
X = ﬁ O gis equal to
1+y  dx
4 4(x-1)
@ (b)
(x+1) a+x)
x-1 4
c d) —
()(1+X)3 ( (x +1)°
g u g u
x=cos' 5 ! D,y:sinl[| t DDQ
Hi1+ ¢ 1+¢t2 X
is equal to
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67.

68.

69.

70.

71.

72.

73.

(@ o0 (b) tan t

@1 (d) sin t cost
iE‘pltan_lx+blog _I%D: !
dx x + 107 x*-1
0O a-2bisequal to

@1 (b) -1

(© 0 @ 2

y=e T 0 1-x)y, ., - @0+ 1) xy, .,
is equal to

(@ -@*+a’y,

(®) m*-a’)y,

(© (m*+a?y,

(@ -@*-a%)y,

There is an error of + 0.04 cm in the
measurement of the diameter of a sphere. When

the radius is 10 cm, the percentage error in the
volume of the sphere is

(@ £1.2 (b) £ 1.0

(c) £0.8 (d) £0.6

The function f(x)=x° +ax? +bx +¢, a®><3b
has

(a) one maximum value

(b) one minimum value

(¢) no extreme value
(d) one maximum and one minimum value

The maximum value of log x ,0<x <oois
X
(a) o (b) e
@1 @ et
z =tan (y + ax) +,y —ax O zxx—azzyy is
equal to
(@ o0 (b) 2
(©) zy +zy () z,z,

is equal to

dx
Jarifamss
(a) tan™! \/m +c
(b) 3tan™" m +c
(¢) 2tan™? \/m +c
(d) 4tan™ \/m +c

74.

75.

76.

77.

78.

79.

80.

— 0
J’ MD e* dx is equal to

[ - cos 2x[]
(@) —e*cotx +c
() 2e*cotx + ¢

(b) e cotx + ¢
(d) —2e* cotx +c

IfI, :I sin” x dx, thennl, — (n -1)I, _, equals

n-1

(a) sin X COS X (b) cos™ ! x sin x

(@) -sin® 'xcosx (d) -cos" !xsinx

mn .
J’ ——— dxis equal to
0 1+ sinx

(@1 () 2
() -1 (d -2

The line x =§ divides the area of the region
bounded by y=sinx, y=cosx and x-axis

%) <x< g%into two regions of areas A; and A,.

Then A, A, equals

(a) 4:1 (b) 3:1

() 2:1 @ 1:1

The velocity of a particle which starts from rest

is given by the following table.
t (in second) |O|2|4|6|8|10

‘0‘12‘16‘20‘35‘60

v (in m/s)

The total distance travelled (in metre) by the
particles in 10 s, using Trapezoidal rule is given

by
(a) 113 (b) 226
(©) 143 (d) 246

The solution of the differential equation
ﬂ=sin (x+y)tan (x +y) —1is

(@) cosec(x+y)+tan (x +y) =x +c

(b) x + cosec (x +y) =c

() x+tan(x +y) =c

(d) x+sec(x+y)=c

The differential equation of the family
y =ae* + bx e* + cx?e* of curves, where a, b, ¢
are arbitrary constants, is

(@) y"+ 3y + 3y + y= 0

() y"+ 3y’ = 3y-y=0

@ y"-3y -3y+y=0

(d) y" =3y + 3y~ y= 0
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L 4

GENERAL ENGLISH AND APTITUDE

Directions (Q. 1-4) : In each of the following
questions, choose the alternative which best
expresses the meaning of the word given in capital
letters.

INTREPID

(a) Coward (b) Fearless
(c) Selfish (d) Ugly
LAMENTABLE

(a) Deplorable
(¢) Remorseful

(b) Contemptible
(d) Scornful

DEFT

(a) Skilful (b) Vigorous
(c) Swift (d) Deceitful
HOARD

(a) Destroy (b) Hide

(¢) Store (d) Divide

@ Directions (Q. 5-8) : In each of the following

5.

questions, choose the most suitable alternative to
fill in the blank.

He is too dull ...... the problem.

(a) solves (b) to solve

(c) solving (d) to solving

The speaker drew the attention of the audience
...... the burning issue.

(a) to (b) towards

(¢) on (d) into

It’s nine o’clock ...... and I'm still at breakfast.
(a) till (b) yet

(c) so (d) already

Although he is blind, he is very fast ......
calculations.

(a) in (b) with

(c) at (d) about

@ Directions (Q. 9-12) : In each of the following

9.

10.

11.

questions, choose the alternative which is
opposite in meaning to the word given in capital
letters.

VIRTUE

(a) Vice (b) Fraud

(c) Wickedness (d) Crime
ZEAL

(a) Hostility (b) Diffidence
(c) Apathy (d) Contempt
AGONY

(a) Enmity (b) Cruelty

(c¢) Abhorrence (d) Ecstasy

12. ERUDITE
(a) Professional
(c¢) Unimaginative

@ Directions (Q. 13-16) : In each of the following
questions, choose the alternative which can be
substituted for the given words/sentence.

13. A person who speaks for or supports an idea

(a) Pioneer (b) Adviser

(¢) Advocate (d) Ideologist
14. A man of odd habits

(a) Eccentric (b) Cynical

(¢) Introvert (d) Moody
15. A thing or person behind time

(a) Lazy (b) Sluggish

(c¢) Indolent (d) Antiquated
16. One whose attitude is : ‘eat, drink and be merry’

(a) Epicurean (b) Cynic

(¢) Materialistic (d) Stoic

@ Directions (Q. 17-20) : In each of the following
questions, choose the alternative which can best
improve the given sentence by substituting the
italicised portion. If the sentence is correct as it is,
your answer is (d).

17. Older people often stay at home and watch TV

because it is cold and dark in winter.

(a) seldom (b) frequently

(c) sometimes (d) No improvement
18. You must find someone to accompany you to

(b) Immature
(d) Ignorant

Mumbai
(a) no one (b) everyone
(c) anyone (d) No improvement

19. No sooner he reached home than all the villagers
gathered at his home to listen to his story.
(a) would he reach (b) did he reach
(c) have he reached (d) No improvement
20. I wish I was with him.
(a) have been (b) were
(c) am (d) No improvement

@ Directions (Q. 21-25) In the following
questions, choose the option which shows
common feature in the relationship given in each
question.

21. Sandstone : Limestone : Coal

(a) They are formed by metamorphic rocks.
(b) They are chemical minerals.

(c) They are found in river beds.

(d) They are formed in sedimentary rocks.
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22. Sweep : Scrub : Wipe
(a) These are terms connected with rubbing.
(b) These are games of cards.
(c) These are terms used by motor mechanics.
(d) These are terms connected with cleaning.

23. Delhi : Agra : Mathura
(a) They have been capitals of the country
(b) They have exquisite temples.
(c) They have religious background
(d) They are situated on the bank of river
Yamuna.

24. Press : Television : Cinema
(a) They are means of entertainment.
(b) They are means of mass media.
(c) They give world wide news.
(d) All are public undertakings.

25. Comets : Stars : Satellites
(a) They are shining masses.
(b) They give out light.
(c) They are rotating from left to right
(d) They are heavenly bodies.

@ Directions (Q. 26-30) : In the questions, choose
the group of words that shows the same
relationship as given at the top of every question.

26. Magazine : Story : Article
(a) Tea : Milk : Sugar
(b) Television : Newspaper : Entertainment
(c¢) Bed : Quilt : Pillow
(d) Novel : Drama : Literature
27. Juice : Orange : Banana
(a) Table : Chair : Wood
(b) Fish : Shork : Water
(¢) Cow : Milk : Curd
(d) Ink : Pen : Pencil
28. Carnivorous : Tiger : Wolf
(a) Mango : Banana : Fruit
(b) Worker : Master : Manager
(c¢) Cat : Cow : Milk
(d) Student : Boy : Girl
29. Rain : Cloud : Evaporation
(a) Pain : Injury : Accident
(b) Cold : Cough : Sneezing
(c) Purse : Leather : Tanning
(d) Fragrance : Flower : Bud

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Dog : Squirrel : Tail

(a) Cottage : Hut : Palace
(b) Fish : Crocodile : Water
(c) Horse : OX : Horn

(d) Truck : Scooter : Gear

The five intertwined rings or circles on the
olympic flag made of white [From left to right]
are

(a) Blue, yellow, black, green and red.

(b) Yellow, red, green, black and blue.

(c) Red, green, black, yellow and blue.

(d) Yellow, green black, blue and red.

The national remote sensing agency is located
at

(a) Delhi (b) Hyderabad

(c) Bangalore (d) Lucknow

The Nobel Prize are given to Dec, 10 on the
death anniversary of

(a) Linus Pauling (b) Frederic Sanger

(¢) Alfred Bernard (d) John Bardeen

The term Gambit is used in

(a) Chess (b) Boning

(c) Baseball (d) Polo

Word’s fastest missileship ‘INS Prahar was
commissioned in

(a) 1996 (b) 1997
(c) 1998 (d) 1999
Nati is the classical dances of

(a) Tamil Nadu (b) Assam

(¢) Himachal Pradesh (d) Andhra Pradesh

The headquarter of International Labour
Organisation is located at

(a) Geneva (b) Paris

(c) New York (d) Rome

The first Indian woman to receive Bharat Ratna
was

(a) Mother Teresa (b) Mrs. Indira Gandhi
(c) Ashapurana devi (d) Aarti Saha

‘Kip’ is the currency of

(a) Kuwait (b) Lebanon

(c¢) Laos (d) Malaysia

The charter of the United Nations was signed on
June 26, 1945 in

(a) San Francisco (b) Washington D.C.
(¢) Landon (d) Trygue Le
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Answers
0 PHYSICS
1. (c) 2. (¢ 3. (d) 4. (a) 5. (b)
11. (¢) 12.(d) 13.(c) 14.(a) 15. (a)
21. (¢) 22.(a) 23.(a) 24.(d) 25.(c)
31. (c) 32.(d) 33.(a) 34.(b) 35.(d)
41. (b) 42.(c) 43.(d) 44.(a) 45. (a)
51. (c) 52.() 53.() 54 (d) 55.(c)
0 CHEMISTRY
1. (d) 2. (a) 3. (b) 4. ) 5. (d)
11. (b) 12.(¢) 13.(d) 14. (@) 15. (a)
21.(d) 22.() 23.(b) 24.(c) 25.(d)
31. (b) 32.(b) 33.(c) 34.(a) 35.(d)
41. (d) 42.(a) 43.(b) 44.(c) 45.(d)
51. (b) 52.(c) 53.(d) 54 (a) 55. (b)
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0 MATHEMATICS

1. (o) 2. () 3.(b) 4. () 5. (d)
11. (¢) 12.(b) 13.() 14.(c) 15. (b)
21. () 22.(d) 23.(b) 24.(a) 25.(c)
31.(a) 32.(c) 33.(b) 34.(a) 35.(a)
41. (a) 42.(d) 43.(d) 44.(b) 45.(d)
51. (c) 52.(d) 53.(b) 54.(b) 55. (c)
61. (c) 62.(a) 63.(c) 64.(d) 65. (b)
71. (d) 72.(a) 73.(c) 74.(a) 75.(c)

0 GENERAL ENGLISH AND APTITUDE

1. (b) 2. (a) 3. (a) 4. (o) 5. (b)

11. (d) 12.(d) 13.(c) 14.(a) 15. (d)

21. (d) 22.(d) 23.(d) 24.(b) 25.(d)

31.(a) 32.(b) 33.(c) 34.(a) 35.(b)
Solutions

1. Forarubylaser, a crystal of ruby is formed into a
cylinder. A fully reflecting mirror is placed on
one end and a partially reflecting mirror on the
other. A high-intensity lamp is spiraled around
the ruby cylinder to provide a flash of white light
that triggers the laser action. The green and blue
wavelengths in the flash excite electrons in the
chromium atoms to a higher energy level. Upon
returning to their normal state, the electrons
emit their characteristic ruby-red light. The

6.
16.
26.
36.
46.
56.

(d) 7. 8.(b) 9.(b) 10. (b)
(@ 17.(b) 18.(d) 19. (b)  20. (b)
(d) 27.(c) 28.(a) 29.(c) 30.(b)
(b) 37.(c) 38.() 39.(a) 40.(a)
(b) 47.(c) 48.(d) 49.(a) 50. (b)
(d) 57.(b) 58.(a) 59.(a) 60. (a)

. (@) 7. (b) 8. (c) 9. (d) 10. (a)
16.
26.
36.
46.
56.

() 17.(d) 18.(a) 19.(b)  20. (c)
(@ 27.(b) 28.() 29.(d) 30.(a)
() 37.(a) 38.(b) 39.(d) 40.(c)
(@) 47.(b) 48.(c) 49.(d) 50. (a)
() 57.(d) 58.(a) 59.(b) 60. (d)

. (a) 7.() 8.  9.(d) 10.(d)
16.
26.
36.
46.
56.
66.
76.

(@ 17.(d) 18.(d) 19.(c) 20. (c)
(d) 27.(c) 28.(b) 29.(c) 30. (c)
(@ 37.(c) 38.(d) 39.(c) 40. (c)
(b)y 47.(c) 48.(c) 49.(a) 50.(b)
(@ 57.(b) 58.(d) 59.(d) 60. (c)
() 67.(b) 68.(c) 69.(d) 70.(c)
(by 77.(d) 78.(b) 79.(b) 80. (d)

. (a) 7.(d)  8.(c) 9. (@) 10. (c)
16.
26.
36.

(@ 17.(d) 18.(d) 19.(b)  20. (b)
(@ 27.(d) 28.() 29.(a) 30.(d)
() 37.(a) 38.(b) 39.(c) 40. (a)

PHYSICS

mirrors reflect some of this light back and forth
inside the ruby crystal, stimulating other excited
chromium atoms to produce more red light,
until the light pulse builds up to high power and
drains the energy stored in the crystal. In ruby
laser stimulated emission is due to transition
from metastable state to ground state.

Required arrangement is shown in figure.
According to Ampere’s circuital law.
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-10cC

Ho 2/
Bout = -
r>R /& 4m r
Rt I’L r<r r Bn=0
_> I
\ Pipe
For an internal point, r <R
_Ho(0) _
Bintemal - ;Tll” =0
For a point on the pipe, r =R
B= LOI
2mr
For an external point, r <R
_ Mol
Bexternal - ﬁ
Therefore, option (c) is correct.
. _ _3 _4
Given, f, =0.15m, Mg = > My =3
According to Lens maker’s formula
O a
1. l)IZ&—LEI where =M
f DRl 2 g M
oo a
1_ R AAL 1
£, . OMR; R,O
O a
= E(LZ) —1§C where C = Dl— —LI:I
1 (R, R,O
1 _C .
or — == ..a
£ @
O og O O
Also, 1. D“—g —1DE¢ —LD: 3/2)
£, ~w OOR; Ry,O O4/3) O
or i = 9 ...(i0)
f, 8
From Egs. (i) and (ii), we get
£, _C,8_
£, 2 C
or f, = 4f,
=4x0.15=0.6m

Phase difference = % x (path difference)

The phase difference is independent of time and
depends only on the path difference (x, - x;).
This holds only if the two sources are ‘coherent’,
ie, they have a constant fixed phase difference
between them.

ol

Required arrangement is shown in figure.

B

3Q
A MWW c

{1
3V

The equivalent circuit will look like (since the
two resistances of 1 Q and 2Q are in series,
which form 3 Q which is in parallel with 3Q
resistance).

{t
3V
Therefore, the effective resistance is
1+2)x3 _ §
a+2)+3 2
(3/2) Q
A YWWWWA C
Al

O Current in the circuit,

3 o4
/2

[0 Current in 3 Q resistor = é =1A

In CE amplifier, the input signal is applied across
base-emitter junction as shown in the figure
below.
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<

Let the initial number of atoms at time t = 0 be
No.
Let N be the number of atoms at any instant t.

Mean life t :%, where A is disintegration

constant.
Given, t =T
According to radioactive disintegration law,
N = Nye™
1
A X — N
or N=Nge *=-2
e
N
or O =e
N

T='4;§7

Lateral shift (d) _ 1

Thickness of glass slab (t) V3

Lateral shift d = tsin 8 -tsin (i-n

cosr cosr
0 Q _ sin (i—r)
t cosr
or stinicosr—cosisinr
t cosr
or g _ sin 45° cos r — cos 45° sin r

t cosr

_cosr—sinr

- \/ECOSI”

10.

11.

12.

13.

14.

15.

or %:%(l—tanr)
or %:%(l—tanr)
or tanr=1—%

or r=tan"! %{ —%E

Ferromagnetic materials used in a transformer
must have high permeability and low hysterisis
loss.

According to Newton’s corpuscular theory,
speed of light in a rarer medium (like air) is
lesser than that in a denser medium (like water,
glass).

Phase difference,

21
Ap =—A
@ i\ X

In a constructive interference,
A@ =2nTt wheren =0,1,2 3,...

O 2nr[=%Ax

or Ax =nA

In a potentiometer there is no current drawn
from the cell whose emf is to be measured
whereas a voltmeter always draws some current
from the cell. Hence, the emf of a cell can be
measured accurately using a potentiometer.

de-Broglie wavelength of an electron is given by

L
mv 2mK
1
or AD0—
JK
O l = i E = i
A VK 143
A
or N=—
J3
Hence, de-Broglie wavelength will change by
factor —.
V3

Pressure (p), volume (V )and temperature (T)are
the thermodynamic coordinates whereas R is a
universal gas constant  valued at
8.314 Jmol ' K.

In air, force of gravity acts on metals. Thus,
these have their actual weight. Atomic weight of
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16.

17.

18.

19.

20.

steel, ie, iron is 56 and that of aluminium is 27.  21.

Hence, it can be said that in air the weight of
aluminium is half the weight of steel.

According to Einstein’s mass energy equivalence

relation 22.

E = mc?

=10 x107% x(3 x10%)? J
=9x10" J
7
_9x10 4o
3.6 x10
(- 1kWh =3.6 x10° J)
=25kWh
The number of significant figures in
4.8000 x 10* is 5 (zeros on right after decimal

are counted while zeros in powers of 10 are not
counted).

The number of significant figures in 48000.50 is 23.
7 (all the zeros between two non-zero digits are
significant).
B-emission takes place from a radioactive
nucleus as . 24.
7P T T Y

where V is the anti-neutrino.
In B* decay a positron is emitted as

ZNa . #Ne ,e% v 25.
where v is the neutrino.
1= 5 = % =25A

26.

Let the total distance travelled by the body is 2S.

If t, is the time taken by the body to travel first o~

half of the distance, then
t, = 5
Let t, be the time taken by the body for each
time interval for the remaining half journey.
O S=3t, +5t, =81,
Total distance travelled

So, average speed = -
Total time taken

_B
t; + 2t,

Moment of inertia of a circular ring about a
diameter

=1 vy
2

From, Newton’s laws of motion,
F, air

mg

mg —F,;, =ma
or Fy =m(g —a)
=0.05(9.8 -9.5)
=0.015N

Emulsion is a colloidal solution in which both
the dispersed phase and dispersion medium are
liquids. In most common emulsions, water is
used as dispersed phase and oil is used as
dispersion medium.

In fog, visible light is scattered more according
to Rayleigh scattering, but scattering of infrared
radiations is less due to high wavelengths, hence
in fog, photographs of the objects taken with
infrared radiations are more clear.

If we keep 1 N and 2 N forces act in same
direction then these are balanced by 3 N force,
but this is against statement of question.

Hence, options (c) is correct.

Sound waves transfer both energy and
momentum.

As the block 'A 015 ms—'
moves with —_—

velocity 0.15 ms ™, I T _I
it compresses the

spring which

pushes B towards right. A goes on compressing
the spring till the velocity acquired by B becomes
equal to the velocity of A, ie, 0.15 ms . Let this

velocity be v. Now, spring is in a state of
maximum compression. Let x be the maximum
compression at this stage.
According to the law of conservation of linear
momentum, we get
myu =(m, + my)v

myu
or V= AT
m, + my
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28.

29.

30.

_2x0.15
2+3

According to the law of conservation of energy.
1, 1 5 1.
—myu” == (my +myv- +=kx
g M T M v

1, 1 s 1.

—muyu” —= (m, +my)v® == kx

o MAUT T (Ma F M)V =0

=0.06 ms™

1 2 _1 2 1, 2
—x2x(0.15° - = (2 +3)(0.06)* =— kx
5 (0.15)" = (2 +3)(0.06)" =

0.0225 - 0.009 :% kx? or 0.0135= % kx?

or x = /0.027 _ (0.027 ~005m
k 10.8

G P Thomson experimentally confirmed the

existence of matter waves (de-Broglie’s

hypothesis) by demonstrating that electron

beams are diffracted when they are scattered by

the regular atomic arrays of crystals.

Given, Ry, =0.3Q, R, =0.6 Q,
T=300K=27°C

Temperature coefficient of resistance,

a=15x10" K™

0O Rap = Ro(1 +a x27)
0.3=R,(1 +1.5%x107° x27) @
Again, R, =R,1 +at)
0.6 =R,(1 +1.5x107% xt) )

Dividing Eq. (ii) by Eq. (i), we get
0.6 _ 1+1.5x10°¢
03 1+1.5x1072 x27

0 2(1+1.5%x107% x27) =1 +1.5 x103t
O 2+81x107°=1+1.5x10"3¢

O 2+0.081=1+1.5x10"%t
__LOBL _snec — 993
1.5x10

Word done W = Area ABCEFDA
= Area ABCD + Area CEFD

10
I
5 I
A, , D F.
0 5 10 15 20 25 30
S(in m)—>»

31.

32.

33.

:% x (15 +10) x10 +% x(10 +20) x5

=125+75=200J
According to Rayleigh’s criterion,
1.22\
0=
d
where A = wavelength of light,

d. = diameter of the pupil of the eye
1.22x 500 x10~°

e

5x
D
+|< ———————————————— >
a :\,\ a>
A 0
But =2
D

O Distance of separation,
a=D x0 =10 x10® x2.44 x107*
=244m
Here, torque 1=1.6 x1 =1.6 N-m
So, when d = 0.4 m,

Let the final temperature of the mixture be t
Heat lost by water at 80°C

= msAt

=0.1 x10% x5, X(80°-t)

(-m=V xd=0.1 x10% kg)
Heat gained by water at 60°C
=0.3x10% x5, X(t —60°)
According to principle of calorimetry
Heat lost = Heat gained

0 0.1 x10? X 5,50, X(80° —1)
=0.3%x10% x5, X(t —60°)

or (80°-t)=3x(t -60°)

or 4t =260°

or t =65°C

34. Ultraviolet region |Lyman series

Visible region Balmer series

Infrared region Paschen series, Brackett

sereis, Pfund series
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From the above chart it is clear that Balmer
series lies in the visible region of the
electromagnetic spectrum.

35. o

—>»T

B
D C

_»v

(i) Curve OA represents isobaric process (since

pressure is constant)
Since, the slope of adiabatic process is more
steeper than the isothermal process.

(ii) Curve OB represents isothermal process.

(iii) Curve OC represents adiabatic process.

(iv) Curve OD represents isochoric process
(since volume is constant).

36. Thermal radiation obeys the law of refraction
and it travels along straight line like light.
Hence, frequency does not change when
travelling from one medium to another.

37. From Kepler’s second law of planetary motion,
the linear speed of a planet is maximum, when
its distance from the sun is least, ie, at point A.

D

B

38. The velocity of flow will increase if cross-section
decreases and vice-versa.

ie, Avy = AV,
or Av = constant

Therefore, the rate of liquid flow will be greater
at N than at M.

39. Let the applied voltage be V volt.

R C
— VYWWWW——— |—
< 7 > | v =
o
N4

Here, Vg =12V, V=5V

0 V=VZ+VE=,027+ (57

=.[144 + 25 =169 =13V

40. According to Stefan’s law
EOT!

4
E _[BTO
0 —= %— E =81E
B - E or
41. For an equilateral prism,

angle of prism of refracting angle A = 60°

Here, o, =A =60°
ORefractive index,
A+ [60° + 60°[|

sin (-7 _sin
A
sin E sin %E

_ sin 60° _ sin 60°
sin 30° cos 60°

u:

=tan 60°=+/3

42. The output gate circuit will be as shown below.

:D"—DZID—O

NAND
NOT
0 1
NOT NAND
1 g 0
OR AND

Hence, outputs of A, Band C are 1, 1 and 0
respectively.
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43.

44.

45.

46.

47.

For an isotropic point source
of power P, intensity I at a
distance r from it is

= P r
4mr? ‘
Since power P remains the
same, 2
. LBl
I, On0
10A?
where A is the amplitude of a wave
0 A L9
A, I, 4
Given, galvanometer resistance G = 240 Q
/ le /
SN © »
7 - IG
WWWA
S
Shunt resistance S =?
4
[ =——1
¢ 100
From figure voltage through the circuit.
I-1)8 =1G
or @—i§52ix240
100 100
or s=4%240_ 159
96

The phenomena in which proton flips is nuclear
magnetic resonance.

The given equation of a progressive wave is
=3sin T H-xH- 3sin 2T[|:It -XH
Y B " ad e s
The standard equation of a progressive wave is
_ . e x0d
Yy =¥, sin 21 Hf _XE
Comparing these two equations, we get

T=4s, A=8m
O Velocity of wave,

v = A = § =2 ms_l
T 4
Distance travelled by wave in time ¢ is
s=vt
or §s=2x5=10m

Mesons and baryons are collectively known as
hadrons. According to the quark model, it is

48.

49.

50.

51.

possible to build all the hadrons using 3 quarks
and 3 antiquarks.

Given, m, = 6.4 x 107% kg,
Qe =3.2x107 C,E=1.6 x10° Vm™
Force on a-particle
F=q,E=3.2%x10" x1.6 x10°
=51.2x107"°* N
Now, acceleration of the particle
_F _51.2x107®

m,  6.4x107%
=0.8 x10" ms™2

- Initial velocity, u =0

0 v? =208
=2x8 x10'% x2 x1072
=32x10'°

or v=442x10° ms™}

Fundamental frequency of cylindrical open tube

n:l=390Hz
2L

When it is immersed in water it becomes a
closed tube of length %th of the initial length.

Therefore, its fundamental frequency is
\% v _20v(Qd

4%%@:3{3 o

:§X39OHZ:26OHZ

" —

n

The surface temperature of the stars is
determined using Wien’s displacement law.

According to this law, A T =b

where b is Wien’s constant whose value is
2.898 x 10~ mK.

12V
1 12V
AuF = T 2uF = l]-euF
{} 6 uF
oHF I
12V
'—
Q
|_
3 uF
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52.

53.

54.

As the capacitors 4 pF and 2 JUF are connected in
parallel and are in series with 6 puF capacitor,
their equivalent capacitance is

2+4)x6

=  ‘Z "~ = 3

2va+6 M
Charge in the circuit,
Q =3pF x12V =36 uC

Q 12V q
— —

4 uF 2 uF
s
1

|
I
6 uF

Since, the capacitors 4pF and 2pF are
connected in parallel, therefore potential
difference across them is same.

Q_ G _4 -
0O 0, ¢, 2orQ1 20,
Also, Q=0Q; +Q,

0 364C =20, +Q, or Q,=

Q;=Q -Q, =36pC -12pC
=24pC =24 x107°C

Beam first converges and then diverges ie
intensity of light first increases and then
decreases.

Incandescent electric lamp produces continuous
emission spectrum whereas mercury and
sodium vapour give line emission spectrum.
Polyatomic substances such as H,, CO, and
KMnO , produces band absorption spectrum.
Consider an element of thickness dr at a distance
r from the centre of spiral coil.

B

Number of turns in coil =n

Number of turns per unit length
n

b-a

363uC -12,C

55.

56.

57.

Number of turns in element dr = dn
Number of turns per unit length in element dr
_ ndr
b-a
ndr
b-a
Magnetic field at its centre due to element dr is
dB = Holdn _pol n  dr
2r 2 (b-a)r

ie, dn =

0 p= b poIndr Holn Ib dr
a2(b-a) 2(b -a)
_ Heln
= b-a) % %H
Here, angle of incidence, i = 60°
|
O Angle of deviation
0 =180°-(i +r)
=180° -2i (Asi=r1)

=180°-2x60°=60°
Here, electric potential

V = 3x?
Electric field,
0 E 1) =-12Vm™

When a this glass plate of thickness t and
refractive index p is introduced in one of the
paths of the interfering waves then the path
increases by (W —1)t and the whole pattern
shifts by

D
=— (-1
d(u )t

Shifting is towards the side in which the plate is
introduced without any change in fringe width.
Therefore, when a glass plate of refractive index
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58.

59.

1.5 is kept in the path of light from one of the
slits, only the fringes get shifted but the fringe
width remains unchanged.

Since, electron is moving from left to right, the
flux linked with loop will first increase and then
decrease as the electron passes by. Therefore,
induced current I in the loop will be first
clockwise and then will move in anticlockwise
direction as the electron passes by.

Here,n; =1, n; =n

1 01 101 10
0—-=R ——D—=R§——
A 5172 nZH A 1‘125 @
or L=1—i2 or %zl—i
AR n n AR

Hj : ols', 61s°

Bond order = %

H, : 01s?, ols!
-1 _1

2
The bond order of Hy and H;, are same but Hj is

Bond order = 2

more stable than H;. It is due to the presence of

one electron in the antibonding molecular
orbital in H.

03" 0; 0, 0;
Bondorder: 1 15 2 2.5

Species :

ming
N=No 50
Given, Ny=2¢g
ty,, =15days
T = 60 days
0 04
15
a4
mM
0 N=2
Fo
or N=0.125g
AL B
Rate = k[A]"

60.

AR
AR -1

or n=

Magnetic dipole moment of a current is given by
M =NIA
where N = number of turns
I = current in a loop
A = area of the loop

From the above relation it is clear that magnetic
dipole moment of a current loop is independent
of the magnetic field in which it is lying.

CHEMISTRY

(Rate), =k(0.05)" =2x107° )
(Rate), = k(0.1)" =1.6 x1072 ... (ii)
Dividing the Eq. (ii) by Eq. (i).
(Rate), _ k(0.1)" _1.6x107
(Rate); k(0.05" 2x107°

@"=8 or (2" =2

g n=3
AB [»  Product
Rate = k[ AB]"
(Rate); =k[0.20]" =2.75x1078 )
(Rate), =k[0.40]" =11.0 X107 ...(ii)

Dividing Eq. (ii) by Eq. (i),
(Rate), _k[0.40]" _11.0x10°°

(Rate), k[0.20]" 2.75x107®

2" =4
or 2" =22
Hence, n=2
AN B

r=kA]°
or r=k

This is a zero order reaction.

a
O SP2) ZE
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7. Total milliequivalents of H"

=30 x L +20 x1 =20
3 2

Total milliequivalents of OH~

=40 x 1 =10
4

Milli equivalence of H' left
=20-10=10

O [H']= 10 g ions/dm?® =1072

1000
g pH=2
8. Weight of pure NaCl =6.5x0.9=5.85¢

No. of equivalence of NaCl = ?ng =0.1

No. of equivalence of NaOH obtained = 0.1

Volume of 1 M acetic acid required for the

neutralisation of NaOH = 0.1 %1000

=100 cm®
9. Zn* +2 - Zn; E°=-0.76V
Fe?* +2¢” . Fe;E°=-0.44V
Cell reaction is

Fe?* +Zn O- Zn?% Fe

Ecell = Ecathode - Eanode

=-0.44 - (-0.76)
=-0.44 +0.76
=0.32V

107

10. [OH]in the diluted base = W =1078

Total [OH™] =108 + [OH] of water
=10%+107)M
=107%[1 +10] M
=11x10°% M
pOH = -log 11 x107®
=-log11 + 8log 10

=6.9586
pH =14 -6.9586
=7.0414
11. No. of moles of H, = 112
22400

No. of equivalence of hydrogen

12.

13.

14.

15.

16.

17.

18.

_L12x2_
22400
No. of Faradays required =107*

O Current to be passed in one second
= 96500 x107*
=9.65A

The number of ions per cc decreases with
dilution and therefore, specific conductance
decreases with dilution.

P =DaXs + PpXp
0 84 =70 x0.8 +pg x 0.2

84 =56 + py x 0.2
28
5 =—— =140 mm
PE =02
6

. _ 60 _
Molarity of urea = 100 1M

1000

Hence, 1 M solution of glucose is isotonic with
6% urea solution.
In countries nearer to polar region, the roads are
sprinkled with CaCl, because CaCl, decreases
the freezing point of ice and therefore, minimise
the wear and tear of the roads.
AG =AH - TI[AS
For the reaction,

H,0(1) — H,0(g)

AG =0 (at equilibrium)

u A H=TAlS
A occupies corners, thus number of A atoms per

unitcell =8 x— =1
8

B occupies face centres, thus number of B atoms

per unit cell = 6 xg =3

0 The empirical formula of the compound is
AB,.

When nitro group is present in the benzene
nucleus, it withdraws electrons from o and
p-positions. Thus, the electron density at the o
and p-positions decreases. m-positions become
positions of comparatively higher electron
density and therefore, electrophilic attack
occurs at m-positions.
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19.

20.

21.

22.

23.

24.

25.

LIATH 4 Cu
CH,COOH - CH,CH,QE} CH5CHO
acetic acid (X 300°C (V)
condensation)
CH;—CH—CH,CHO
a
OH
(Z) aldol

The best method for the conversion of an alcohol
into an alkyl chloride is by treating the alcohol
with SOCI, in the presence of pyridine.
ROH +SOCl, 0. RGC+ HCF SO,
The other products being gases escape leaving
behind pure alkyl halide.
The electrophile involved in the sulphonation of
benzene is SO 5.
2H,S0, - SO+ H,0" + HSO,
The carbon-carbon bond length in benzene
(1.39 A) is between that of C—C (1.54 A) and
C==C (1.34 A) ie, in between that of C,Hg and
C,H,.
Propanal is not formed during the dry
distillation of a mixture of calcium formate and
calcium acetate.

Dry distillation
(HCOO),Ca (. +HCHO CaCO,
(CH,CO0),Ca [ CH,COCH, + CaCO,

(HCOO),Ca + (CH,CO0),Ca [  2CH,CHO
+2CaCo,

H,C HC
>CHOH +[0] difidified >c=o
C K2Cr207 H3C

secondary alcohol (X) acetone

Ketone (ie, acetone) reacts with phenyl
hydrazine but does not give silver mirror test.
Methanol reacts with salicylic acid in the
presence of a few drops of conc H,SO, to give
methyl salicylate having the smell of oil of
winter green.

26.

27.

28.

29.

30.

31.

32.

OH
COOH
+ CH;0H A
methanol Conc. HaSO4
salicylic acid
OH
COOCH3
methyl salicylate

Cl H

0 Dil. NaOH

CH;—C—H IO CH, —C?OH

O OH
cl unstable

1,1- dichloroethane

CH,CHO + H,0
acetaldehyde
Aliphatic amines are more basic than NH, due to
+1 effect of alkyl groups. In aqueous medium
tertiary amine is less basic than secondary amine
because the cation formed by protonation of
tertiary amine is less solvated as compared to
the cation formed by protonation of secondary
amine. Hence, the increasing order of their basic
strength is as:
NH, < (CH,);N < CH,;NH, < (CHj),NH
Ghee has least iodine value among the given
options because it is the least unsaturated.
Sometimes the blood sugar level of diabetic
patients decreases suddenly. So, diabetic
patients generally carry a packet of glucose
which can increase the blood sugar level almost
instantaneously.
Naturally occurring amino acids are 20.
Hence, number of possible tripeptides
=20° =8000
Water boils at higher temperature inside the
pressure cooker because pressure is high in the
pressure cooker and therefore, cooling becomes
fast.
Cinnabar (HgS) is a sulphide ore, hence it is
concentrated by froth floatation process.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

K19): lsz, 2522p6, 3523p6, 4s!

4s! is the valence electron in potassium, hence
the correct set of four quantum numbers for

outermost electron is 4, 0, O, %
P
mv
_ 6.62x107*
©6.62x107% x100
=0.1 kg
Ionisation energy generally increases from left

to right in a period but ionisation energy of
nitrogen is greater than oxygen due to stable p>

configuration. Hence, the order is as
C<O<NXKF

Na(11) : 1s%, 2s22p°, 3s

It is an alkali metal. Alkali metal oxides are basic

in nature.

Alkali metals have low ionisation energy. They
posses minimum value of ionisation energy in
their period.

NH,CI contains ionic, covalent and coordinate
linkage.

The pyramidal structure of covalent molecule
AB; is as:

o PN

No. of lone pair = 1

No. of bond pair = 3

No. of millimoles of Ca(OH), =50 x 0.5 =25
No. of millimoles of CaCO; = 25

No. of milliequivalents of CaCO; = 50

0 Volume of 0.1 N HCl = % =500 cm?®
Atomic mass of the metal =32 x2 =64

Formula of metal nitrate = M(NO),
O Molecular mass = 64 + 28 + 96 =188

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

3
Vims = Fp
5
:,/73“'1”0 =300 ms™!

1

J/molecular mass

O Order of diffusion : H, >CH, > SO,
and amount left is in the order SO, > CH, > H,

Rate of diffusion 0

Hence, order of partial pressure is
pSO, >pCH, >pH,
2NH;(g) O» N,y(gh 3H,(®)
AH, = -(2 x enthalpy of formation of NH,)
=-(2x-46)=92 kJ
250,(g) + 04(g) = 2504(g)
Initial 5 5 0

At equilibrium (5 - 3) (5-1.5) 3
=2 =3.5
3.5x1
0 0, = =0.41 atm
PY2= g5

The value of equilibrium constant remains
constant for a given reaction at constant
temperature.

Physical adsorption decreases with increasing
temperature or rate of physical adsorption
increases with decreasing temperature.

1CH,

O
CH,—2C—Cl
|
CH,
2-chloro- 2-methylpropane

Lucas test is used to distinguish primary,
secondary and tertiary alcohols.

Since, the compound on heating with CuO
produced CO,, it contains carbon. Again, it does
not produce water, hence it does not contain
hydrogen. So, the organic compound is carbon
tetrachloride (CCl,).

Proteins are the condensation polymers of
o-amino acids. Proteins contain peptide

O O
0 0

-HCO —NL-  linkages.

I
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52.

53.

54.

55.

56.

57.

The order of stability of metal oxides is as:
Fe,05 < Cr,05 < Al,05 < MgO
The temperature of the slag zone in the

metallurgy of iron using blast furnace is
800-1000°C.

The function of Fe(OH), in the contact process is
to remove arsenic impurity. Fe(OH); is a
positive sol, hence it removes arsenic impurity
which is a negative sol.

Potassium tetraiodo mercurate (II) ie,
K,[Hgl,] dissolves in KOH solution to give
Nessler’s reagent. Nessler’s reagent is used to
test NH ions.

Argon is used in high temperature welding and
other operations which require a non-oxidising
atmosphere and the absence of nitrogen.

Chromyl chloride test is used for Cl™ ions.
Chlorine is not liberated in this test.

4NaCl + K,Cr,0, + 3H,80, - K,SO,

Given, f(x)=x> + 3x -2

On differentiating w.r.t. x, we get

f(x)=3x%+3
Put f(x)=0 O 3x2+3=0
0 x2=-1

O f(x)is either increasing or decreasing.
Atx=2,f(2)=2> +3(2) -2 =12
Atx=3f(3)=3"+3(3)-2=34

O f(x) 0012, 34].

O 2x -1 O
0 x” +4x” +3x

Now, x2 + 4x% + 3x =x(x? +4x +3)
=x(x+3)(x +1)

O A =R -{0, -1, -3}

Given, ap, =1,a, 4+, =3n? +n +a,

O a;=30)+0+a, =1

58.

59.

60.

+2Na,SO,+  2CrO.Cl,t

chromyl chloride
(reddish brown vapour)

CrO,Cl, + 4NaOH [.  2NaCl+ Na,CrO,

+ 3H,0

+ 2H,0
Na,CrO, + (CH,CO0),Pb .  2CH,COONa
+ PbCrO,

lead chromate

w=yn@+2)

0 V15=n(n +2)

O n=3
[Co(NH;);ONO]**

Penta ammine nitrito cobalt (III) ion.

Let the oxidation state of Fe in
[Fe(H,0)sNO]SO, is x.

[Fe(H,0)sNO]**
0 X+0+1=2
g x=+1

Here NO exists as nitrosyl ion (NO ™).

MATHEMATICS

anda, =3(1)* +1 +a, =3 +1 +1 =5

From option (b),

Let P(n)=n®-n? +1

0 P(0)=0-0+1 =1 =a,
P()=1%-1% +1 =1 =a,

and  P(2)=(2°-(2*+1 =5 =a,

Hence, option (b) is correct.

The total number of subsets of given set is
2° =512

Case I When selecting only one even number
{2,4,6,8)

Number of ways = ‘C, =4

Case II When selecting only two even numbers
=1C, =6

Case III When selecting only three even
numbers = ‘C, =4

Case IV When selecting only four even numbers
4,
= C4 =1
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O Required number of ways
=512-(4+6 +4 +1) -1
=496
[Here, we subtract 1 for due to the null set]
Total number of points in a plane is 3p.
0 Maximum number of triangles
=3PC, - 300C,
[Here, we subtract those triangles which points
are in a line]
__Gp! 55 P!
Bp-3)!3! (p-3)!3!

_3pBp-DBp-2) _3xpp-1p-2)
3x2 3x2

:g[s’p2 -9p +2 -(p* =3p +2)]

=p’(4p -3)
The required number of ways = The even
number of O’s ie, {0, 2, 4, 6, ...}

n! n! n!
=+ +

n! 2!n-2)! 4!(n-4)!
="Cy + "Cy +"Cy +... =207

Now, (1 + x2)12(1 + x'2 + x2* +x%)
=[1 + 12C, (x) + 120, () +1%C,(x2)°
+ 120, (x2)* + 120, (x2)° + 12C o (x2)°
+o 120 (22 k(1 +x12 +x2 +x56)
Coefficient of x** = 1?C¢ + 12C,, +1

=1Ce +2

/2
8. gl + % (32 + 5x)°V/5

= E * % %@Em)‘” SH 3—52 xgl/s

(Neglect higher powers of x)

=[1+x]27! é —% %QXE

(Neglect higher powers of x)
1 X
=—(1+ -
2 @+ @ BZQ

_(A+x)(32-x)_32+31x
64 64

(Neglect x2 term)

10.

11.

12.

1 _ 1
x-12x-2 o1 _.vd _X
21 - x) Q :

].D = X_ll:l

=-@-020-20 0

:—251 +2x +...)Q +§ +...@§

.. . 1
O Coefficient of constant term is — 5

. 1
Given, —— (e + e™)=a, +a;x +a,x> +...
e

o (

e +e®)=a, +a;x +a,x> +...

2 4
0,@7, @, O

S R TR YR
=ao+alx+a2x2 +...

O a; =az =ag =... =0

O 2a, + 2%a, + 2°a5 +... =0

Given,

x-a)x-a-1)+x-a -1)x —-a -2)

Let x
t(t -
ad
O

O

O

O

+(x-a)x-a-2)=0

—a =t, then
D+t -1)(t -2) +t(t =2) =0
t2-t+t2 -3t +2+t2 -2t =0
3t2-6t+2=0
t:6im=612ﬁ
2(3) 2(3)
_3+4/3
T3
3+
3

&

X=a-+

Hence, x is real and distinct.
Given, f(x) =x? + ax + b has imaginary roots.
O Discriminant, D <00 a% - 4b <0

Now,

Also,
0

O

O
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f(x)=2x+a
ff''"x)=2
fX+fx)+f'"®=0
x> +ax+b+2x +a +2 =0

>+(@+2x +b+a +2=0

G +2) /@@ +27? —4(a +b +2)

2
_—(a+2)%.a*-4b -4

2

..@
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13.

14.

15.

16.

17.

Since, a?-4b<0
O a’-4b-4<0
Hence, Eq. (i) has imaginary roots.
Given, o, B and yare the roots of x> + 4x +1 =0.
Oa +B +y = 0,aB +By +ya =4,aBy = -1
Now, o2 . B2 . V2 :£+E+V2
B+y y+a a+Bp o B -y
=—(a +B +y) =0
a2 . B2y . v2a?
B+y+a (+a@+p) @+y(a+p)
=af + By + ya =4
a By’ = —opy =1
B+yy+ ala+p)

(- a+B+y=0)
O Required equation is
x> +4x-1=0
Given, f(x) = 2x* —=13x2 + ax + b is divisible by
-2 -1).
O f(2)=22)"-13(2?* +a(2) +b =0

O 2a+b =20 ...
and f(1)=2(1)* -13(1)* +a +b =0
g a+b=11 ...(i0)
On solving Egs. (i) and (ii), we get

a=9,b=2

Given, A=A',B=B
Now, (AB - BAY = (AB)Y — (BA)Y

=BA-AB
=BA -AB
=-(AB -BA)
0 AB - BA is a skew-symmetric matrix.
03 5 x0O
Given,7 x 7H=0
0x 5 30

O 3(3x —35)-521 -7x) +x(35 -x2) =0
0 9x —105-105 + 35x +35x —x° =0

O x> —=79x + 210 =0
0 x+10)0x-3)(x-7)=0
O x=-10,37

Let a and R be the first term and common ratio of
a GP.

0 Tp:aRP_lzx
T, =aR1™! =y

18.

19.

20.

and T, =aR" ! =z
O log x =log a + (p —1)log R
logy =log a +(q —1)log R
and logz=loga+(r-1)logR
glogx p 1g gloga+(p-1logR p 1
OHlogy q 1H=Hloga+(q-1logR q 1{
Ologz r 1g gloga+ (r-1)logR r 1
Ologa p 1g o(p-DlegR p 10
:Hloga q 1H+H(q—1)logR q 1H
gloga r 10 g-DlogR r 1[0

ol p 10O op-1 p-1 10
=10gaHl q 1H+logRHq—1 q-1 IH
ol r 1g Oor-1 r—-1 1g

Cy, - Cy-Cy)

=0+ 0 =0 (. two columns are identical)
If matrix has no inverse it means the value of
determinant should be zero.
0l -1 x[Q
0 51 x 1 H: 0
Oox -1 1g
If we put x =1, then column Ist and Illrd are

identical.
Hence, option (d) is correct.

Given, a, B are the roots of x2 = 2x + 4 =0
O a+pB= 2 ..
and aB =4 ... (i)
Now, o-B=.(@ +p)?-4ap
=4 -4 x4 =4-12
0 o -p=2J31i ....(ii)
On solving Egs. (i) and (ii), we get
i 0-1- iJ
a:2+2\61:—2D1 ﬁlD:—Zoz
2 o 2 0
- i - iJ
and B :2 2/3i =-20 ! +\/§15:_2m
2 o 2 O

Now, o +B° =(-2w?)° +(2wf
= 64(W)* + 64(w’)?

=128 [ o =1]
Letz =x +iy
Given, ELzl E< 1
02z +1i[]
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2 2
0 V&) + (@ +2) <1
J@2x)? + 2y + 1)

O x?+y? +4 +4y <4x® +4y% +1 +4y

O 3x?+3y?>3 0O x*+y*>1
21. Now, (1 ++/3D)" + (1 —+/3D)"
OO+3i00 O0O-J3i0
od 2 09 g0 2 0Oy
= (20" + (20)"

- (_2)11 [(w2)31’ +1 + (w)Sr + 1]

[-n =3r + 1, where r is an integer]

= (2" @ +w)
=-(2r

22. Let f(x)=sin* x + cos* x

= (sin2 X + cos? X)2 -2sin? x cos? x

1 . 2
—— [2(sin 2x)
4

1
—— (1 —cos 4x)
4
3 cos4x
==+
4 4
O Period of f(x)= 2m =T
4 2

23. Now,tan (x —y)tany
_ sin (x —y)siny xg
cos(x—y)cosy 2
cos (x — 2y) — cos (x)
cos (x — 2y) + cos (x)

_ COS X
cos (x — 2y)
cos (x)

cos (x — 2y)

COos X

T iven, A = —————
H3 ’ cos (x — 2y)B

24. Itis a standard result.

cos A cos 2A cos 22 A ... cos 2" "1 A
_sin2" A

2" sin A

25.

26.

27.

28.

29.

sin? x - cos 2x =2 —sin 2x

O 1-cos®x-(2cos®x -1)
=2 -2sin X cos X

O - 3cos?® 2sinxcosx O

ad cosx (2sinx —3cosx)=0

ad cosx =0, (.
2sin x —3cos x Z0)

0 x:2nT[tE
2
0 x=@n+1)1
2
! %lg—Zsin'l %§+ 3cos™ Q»LQ
2 72

-4 tan”! (-1)

oo 2 s B

+4tan"t (1)
L +3§1 n@+ 4|§E
3 4
+3

Epm
4

Given, sinh™! 2+ sinh ! 3=x
0 cosh (sinh™ 2+ sinh™ 3) =cosh x
0  cosh (sinh™ 2) cosh (sinh ™! 3)
+ sinh (sinh™! 2) sinh (sinh ™ 3)
= cosh x

0 cosh x = cosh (cosh™ /1 + 2%) x
cosh (cosh™ 4/1+ 32)+2x3

0 Coshx=(£m+6)xg
:%(12+2«/%)

a (b cosC - c cos B)
=ab cosC —ac cos B
_512+b2—c2_.212+c2—b2
2 2
=b2 _CZ
We know that, 2s=a +b +c¢
(a+b +c)(b+c—-a)(c+a -b)(a +b —¢)

b22
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_ 2s(2s — 2a)(2s — 2b)(2s —2¢)
4b3c?
s(s—a) . (s=b)(s-¢)
bc bc

=4

:4coszé><sin2é
2 2
=sin? A
30. InAAPD,
tan 45°=- 0 AP=a
AP

and in A BPC,
tan45°:£ O PB=b
PB
O DE=a+b and CE=b-a
In ADEC,

DC? = DE? + EC?
=(a+b)* + (b -a)
=2(a? +b?)

[N [N (BN (BN
31. Now, AB + 2AD + BC -2DC
(N (BN (BN
= AC + 2AD -2DC
[N [N [N (BN
= AC + 2(AC + CD) -2DC

R,
P
2
A C
B
0. 0.
=3AC-4DC

=32 $C) -4 %}P(@

g o o O
=6QC-6PC =6(QC + CP)

0. 0. 0.
ad kPQ=6QP =-6PQ (given)
O k=-6

32. Given,l+m+n=0, 0 I=-m-n
and 12+ m?-n%=0

33.

34.

35.

O (-m-n)*+m?-n%=0
0 2m? + 2mn =0
O 2m(m+n)=0
g m=0orm+n=0

Ifm=0,thenl=-n

O 2 =

andifm+n =00 m=-n,thenl=0

D L _m _n,
0o -1 1
ie, (11, my, n1) =(-1,0,1)
and (15, my, ny,)=(0, -1, 1)
0 cosB = 0+0+1 :1
Ji+0+1,Jo+1+1 2
0 ="
3
Now, 2a-e¢=2( +j +2k) —(2i +j +3Kk)
=j+k

and a+b=-i+j+2k +2i —-j -k

zi+k

Let 8 be the angle between 2a — ¢ and a + b.

a cosO = G+ Kl + k)
1212 12 412
1 1
0 cosB = ==
V242 2
0 ="
3

Given, m; =| a; | =4/2% + (-1)*> +(1)* =V6

m, =| a,| =32 + (<4)° + (4P =/41
m; =| az| =1* +1% +(-1)> =3
and  my =|as] =1+ @ +1)* =411
O m; <my <m, <m,
Given,a=Ai -7j + 3k, b= Ai +j + 22k
alb
|a||b|
A =7 + 6\

- 0
N+ 4949 A% +1 + 4> )

0 cosB=
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36.

37.

38.

39.

a A+7)A-1)<O0
0 - %k K 1

leta=i+2j-kb=i+j+k
andf::i—:i+)\f(

Since, volume of tetrahedron = % [abc]
) 151 2 -1
0 5:551 1 15
ol -1 AQ
2 1
O Z==[1\+D-2 -1)-1(1 -1)]
3 6
O 4=[-A+75
Oa=1

Given, P(A O B¥ P(An B¥F 17—0

Since, P(A n B)+ P(A n B)=1

0 PAnB=1-L =2
10 10
Also, P(A O BF P(A¥ P(BF P(An B)
O dopay+ 232
5 5 10
0 pay=2-2,3
5 5 10
2.3 7
_ et =
5 10 10

Given, x*+4x +c=0
For real roots,
D =b? -4ac 20
=16 -4c =0
O ¢=1,2,34 wil satisfy the above
inequality.
0 Required probability :g
; 1 OE, 0 1
(A) Given, P(E,)==, P _1
o 4 B@B 4

(E,0_1
d PE20=-
an BETHZ

. P(E, nE) _1
P(E,) 2
0 P(E, N El)zé

40.

1
Also, P =
ﬁa 4
0 P(E; n E,) _1
P(E,) 4
1 1 1
== 0 PE)==
8P(E,) 4 )=
(B) P(E; O Ey¥ P(E » P(Ey» P(E;n E,)
1 1 1 5
1,1 _1_2
4 2 8 8
E,0_P(E n E,)
C P =—_——=-
© %H P(E,)
1_5
_1-PE, OE,) _ g
1 -P(E,) 1_1
2
=3
4 —
(D)p% _PE n Ey)
2 P(Ez)
_ P(E,)) - P(E; n Ey)
1-P(E,)
111
-4 8_-8_1
1.1 1 4
2 2
Given, distribution is
X=x 0 1 2 3
PX=x)| 1 1 0 1
3 2 6

4
0 Mean, m= '21 PiX;
i=

:0x1+1 xl +2 x0 +3 xl
2 6

3
:0+1+0 +1=1
2 2
. s _ & 2
Variance, o —El p; (x; —m)
1 5 1 2
=—0-1)+=-(0 -1
3( ) 2( )
+0(2-1) +%(3 -1y
1 O+0+g 1
3 3
0 m=0=1
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41.

42.

43.

44,

45.

46.

Here,n =6
According to the question
°Cop’q* =40C,p*q’

0O q2:4p2
O (1 -p)? =4p?
0 3p2+2p-1=0
o (p+DEp-1)=0
1
O ==
P73

(. p cannot be negative)
Given equation is x> + y2 =r2.
After rotation
x =X cos 36° —Y sin 36°
and y =X sin 36° +Y cos 36°
O X?*(cos® 36° + sin” 36°)

+ Y2(sin? 36° + cos® 36°) =12

0 X +Y* =1
Since, given lines are parallel.
. g= 15-5 _10

J&+3 5

ad d = 2 = diameter of the circle
O Radius of circle =1
O Area of circle = Tv? = Tsq unit

Let point (%, y;) be on the line 3x + 4y =5.

O 3x; + 4y, =5 @
Also, (x; —1)* + (y; -2

= (Xl - 3)2 + (y1 _4)2
O X12 + Y12 —2x; —4y; +5 :X12 +Y12 —6x,
-8y, +25
O 4x; + 4y, =20 ...(i)
On solving Egs. (i) and (ii), we get
x; =15y, =-10

The point of intersection of lines x + 3y =1 =0
andx -2y +4 =0is (-2, 1).

Let equation of line perpendicular to the given
lineis 2x = 3y + A =0.

Since, it passes through (-2, 1).

0 2(-2)-3M)+A =0

O A= 7

O Required lineis2x =3y +7 =0

Given equation is

2x? - 10xy +12y% +5x + Ay -3 =0

47.

48.

Here,a:2,h:—5,b=12,g=g,f= ,c=-3

oa h g0
For pair of linesHh b fH=0
ng f cO
o 2 -5 5/2Q
0 H-5 12 A2f=0
05/2 A2 =30

g 20
O 2D—36—)\—|:|+ SQS—iQ
O 40 4

5 -5\

+E§_7—30§:0
)\—2 +75 _2h 23\ =75 =0
2 4 4
O NZ2+25 +144=0
O A+9)AN+16)=0
d A=- 9
Given, x% - 2xy =Xy + Zy2 =0
0 (x-2y)x-y)=0
O X=2y, X=y ...(D)
Also, x+y+1=0 ... (i)
On solving Egs. (i) and (ii), we get

a2 - HBE -Hcoo
3 3 2 2

o -72-

(o | A]<16)

1

O Area of AABC =

1
3
1

2

1
2

© ol |

0o 1

OmmOooooo
ODmoooooQo

_1a 1g.100 1
2B 6H 28H 12
Given pair of lines are x> — 3xy + 2y =0and
x2—3xy+2y2+x—2=0.
0 x-2y)x-y)=0
and (x-2y+2)(x -y -1)=0
O x-2y=0, x-y=0andx -2y +2=0,
x-y-1=0
Since, the lines x —2y =0, x —2y + 2=0 and
x -y =0,x =y —1 =0 are parallel.
Also, angle between x -2y =0 and x -y =0 s
not 90°.
O Itis a parallelogram.
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49.

50.

51.

52.

In AOAC, 0OC2=2%2+4%2=20

o[~2. 327

0 Required equation of circle is
(x+ 2%+ (y+4)?%=20
g x*+y?+4x+8y =0

Let centre of circle be C(-g, —f), then equation
of circle passing through origin be

x* +y? +2gx +2fy =0

A

A
L~ B

2
Ce-=--|A
2

A
A\ 4

x=3

O Distance,d=|-g -3| =g +3
In AABC, (BC)?> =AC? +BA?

0 g+ fi=(g+3)° +2°
O g?+f2=g+6g+9 +4
0 2 =6g +13

Hence, required locus is y* + 6x =13

The intersection point of diameter lines is (2, 3)
which is the centre of circle.

Now, radius =+/(5 - 2)> + (7 —-3)?
=,/9+16 =5
O Required equation of circle is
x-27+(y-3)?% =5
O x?*+y?-4x-6y-12=0
Given circles are x> + y? — 2x + 8y +13 =0and
x? +y? —4x + 6y +11 =0.
Here, C,; =@, -4),C,=(2,-3),
0 r=,1+16-13 =2

and r,=/4+9-11 =42

53.

54.

55.

56.

57.

Now, d=CiC,=4(2-1 +(3 +47 =2

2 _ .2 _ .2 _ _
Dcose=d 5o _2-4-2 __ 1
21, 2x2x42 42
0 6= 135

Let the required equation of circle be

x2 +y2 + 2gx + 2fy =0. Since, the above circle

cuts the given circles orthogonally.

O 2(-3)+2f(0)=8 O Zg:—%

and -2g -2 =-7
o 2f =+7 + 8.2
3 3
0 Required equation of circle is
2, 2 8 29
X + -—x+—y=0
y 3 3 y
or 3x? + 3y% - 8x + 29y =0
Given curve is y> = 4x.
Also, point (1, 0)is the focus of the parabola. It is
clear from the graph that only one normal is
possible.

y
y?=4x

(1,0)

M

Here, 2ae =6and 2b =810 b =4

O b2=16 O a?(1-e?»)=16

D%(l—ez)=16 0 9-9e* =16e
e

O 25¢=9 O e =§
Given, x%y? =c*

0 y2(a? - y?) = c*

g y4—a2y2+c420
Lety,, ¥,, y5 and y, are the roots.
O Y1 +Y2 tys +y, =0

Given, 4x - 3y =5and 2x* - 3y* =12

O 2§¥g—3y2:12

(25 + 9y* + 30y) _
8

O 3y? =12

Page 36 of 40

b e amomocmocaococ o o o or or ov on or v or o G0 G Gr GP G G) GP G G GP G G G) GP G G @GP @GP @GP G @G> o> o> oo o o



(°CTC Gh aD b b Gb G Gh Gh b Gh Gh G G Gh Gh Gh G G Gh Gh Gh G G Gh Gh Gh Gh G Gh Gh Gh G Gh Gh Gh GD GD Gb Gb D an an o

58.

59.

60.

O 15y% =30y +71 =0
30 + /900 - 4260
O y=
30
14 J-3360
T30
Also, 2x%>-3 @?g =12
O 10x2 - 40x + 61 =0
. X_404_r\/1600—4><10><61
2x10
_ 40 /-840 _ - V-840
20 T 20

O - - 0
0 Points are A E}Z+ V-840 , 1+ J 336ODand

20 30 O
o - ~336000
BDZ—J 840’1_«/ 33600
0 20 30 O

O Mid point of AB is (2, 1).

Given,§:2+3cosG +4sin 6
r

a E:2+5%cose+isin6§
r 5

5/2_
r

O 1+ g (cos @cos B+sin @sin

%}Ut cos @ -3 then sin @ —4Q
5’ 5

O 12:1+Ecos(6—(p)
r 2

Itisoftheforml:1+ecose
r

U e=E
2

Let A =(1,0,0),B=(0,1,0)and C = (0, 0, 1)
Now, AB=1/(0 —1)* + (1 —0)* +0? =2

BC =0 + (0 -1)* +( -0)* =2

and CA =,/(1 - 0)> + 0% +(0 -1)? =42

O Perimeter of triangle = AB + BC +CA
V342 43
=3V2

cos 20 + cos 2B + cos 2y +sin o +sin? p

+sin?y

=(cos®> a —sin%a) + (cos? B —sin? B)

+ (cos? y —sin? y) + sin® a +sin? B +sin? y
=cos® o + cos® B + cos? y
=1
We know that image (x,y,z) of a point
(X1, V1, 27)inaplaneax + by + cz +d =01s

X°X _ Y~V _277
a b c
_ —2(ax; +by; +cz; +d)
a2+ b2 +c2

Here, point is (3,2,1) and plane is
2xX -y + 3 =7.
0 x—3=y—2=z -1
2 -1 3
_—2[2(3)-(2) +3(1) -71]
- 2 +1% + 3
x-3_y-2_z-1
2 -1
g x=3 y=2,z=1
Given equation of sphere is
x?+y? +2z2 -12x -4y -% =0

g =-2(0)

O Centre of sphere is %, 2, %Q

0 Radius of sphere = \/ (6)* + (2% + %g

= 36+4+2= @
4 4
E
2
lim ijr+ 5DX+ = lim B + v
X~ o +ZH x~ooBl X+ 2
3(x+ 3)
0 X+200 x+2
= lim %l+ 3 H@ o
X > X+ 2 O
= =
B3
lim 30—ZX0
e
—e X :e3
. [Qsmx—sm2x’ifxio
64. Given, f(x)=[] 2x cosx
H a, ifx=0
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65.

66.

67.

Now, llm f(x)= hm 2sin X = sin 2x
X - -0 2 X COS X

% fornt]

. 2c0sX —2cos 2x
=lim —MM—————
x~ 0 2(cos X — X sin Xx)

. 2-2
im =
x-021-0)
Since, f(x)is continuous at x =0
f(0) :[lirr}) fx) O a=0
X -
1 _
Given, X- \/§
1 1+.y
Applying componendo and dividendo, we get
1+x:(1+ﬁ)+(1—ﬁ)
1-x @+ y)-0 -y

1+x _ 2

1-x 2y
0 _m- x[F
Y H
On differentiating w.r.t. x, we get
dy _ -2 +x)°( -x) -(1 -x)* 20 +x)

dx a+x*
_ A-x)A +x)(2-2x -2 +2x)
a+x*
_4x -1
x+1)7°

g ¢ O
Given, x = cos™* L%

H/1+ 2

o, O
and y=sint 0 — 0
1+28
a =tan't,
and y=tan't
dy
O =x 0 —
Y dx

-1

. d o
Given, — @ tan
dx 0O

x+blo e-1tD 1
tE 1 1

On integrating both sides, we get

68.

69.

70.

atan”’ x + b log Sﬁﬁ

_1 1 0O
T
T2 2.1 x +1Q

x + b log 5.;:;1@
B{—H——tan 1x

dx

a atan™!

Given, y=esin X
On differentiating w.r.t. x, we get
- 1
yl - ea sin X a G -

1-x
g vyl -x2 =ay
a (-xy? =y

Again, differentiating w.r.t. x, we get
@ -x")2yy, - 2xy7 =a’2yy;
o @ —)(2)y2 - Xy; -a%y =0
Using Leibnitz’s rule,
a- XZ)Yn +2F "Cyq +1(=2%) + "Coy, (-2)

“XVp 1 = "Ciyn —a’y, =0
0 A-x*)y,.s+ Xy, (=20 =1)

+y,[-n(n -1) -n -a%] =0
0 A =x"Wn. o - @0+ 1y, 4
=@? +a%y,
Given, error in diameter = + 0.04
O Error in radius, dr =+ 0.02
O Per cent error in the volume of sphere

w45

=2 x100=—> = x100
\ 4
3
3ilrxloo
r
=3X(J"0‘02)x1oo=+06
10 o

Given, f(x)=x> + ax? + bx +¢, a’ < 3b.

On differentiating w.r.t. x, we get
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f(x)=3x2+2ax+b

Put fx)=0
O 3x%2 + 2ax +b =0
. ik J4a® -12b
2% 3
—2a + 2/a%? - 3b
3

Since, a? < 3b,
O x has an imaginary value.
Hence, no extreme value of x exist.

71. Let - log x
. g:xﬂi—logle_logx
dx x> x2
Put QZO O logx=1
dx
0 X=e
9 1
9 X %—Q—(l—logx)Zx
d%y _ X
NOW, 2 50
dx x)
_(3-2logx)
<3
240 (2 —
a %‘%D = (33 2)=—i3 <0, maxima
Odx q e e
X =e)

. .1
Hence, maximum value at x = eis —.
e

72. Given,z =tan (y + ax) +,/y —ax

Oz, = sec? (y +ax)a +;
2,/y — ax
O zy= 2 sec? (y + ax) tan (y + ax)a’
1(-a?)
/2

(-a)

+

and z, = sec? (y + ax) +#
v 2\/y —ax
0 zy,= 2sec? (y + ax) tan (y + ax)
1

- 4(y - ax)*/?

dx
3. I=f——mMmM—
7 ‘ I(x+1)1/4x+3

Put4x +3=t> 0 4dx =2t dt

4(y — ax

t dt
a I—f =2
Iu2_3 O Il+¥
O—— +10t
a
=2tan ' t+c=2tan" J4x +3 +¢
- sin ZXD

:I%—Zsmxcosxﬂ dx

2sin? x
:J' cosec? x e* dx —J' cot x e* dx
1I I
=-cot x e* —J’(—cot x) e* dx
—J’cotxeX dx + ¢

=-cotxe* +¢
75. We know that, if
= J’ sin™ x dx, then

_ sin" " 'xcosx n-1
In__ + In—2
n n

where n is a positive integer.

O nl,-(n-1)I,_, =-sin" ! xcosx
1

IO 1+sinx

_Io _—dx

76. Letl= dx

Puttan§=t a fseczﬁdX:dt
2 2

2dt _D 2

. oo i
1= 1+ t)? H_1+tﬁ

nl4
77. Area, A, :IO sin x dx

N

= —[cos x]V* = —%
:\/E_1
7
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y
A
/',y=cosx
E y=sinx
X< A iAp > X
o nn
4 2
\4
y

/2
and area, A, :J' L COSX dx
I,

. 10
=[sin x]72 =§ -
/4 ﬁﬁ
_VJ2-1
V2
O Al:AZ:ﬁ_lzﬁ_lzlzl
J2o 42
78. Given table is
t 0 ) 4 6 8 10

v 0 12 16 20 85 60

_10-0 _
5

Here, h 2

OTotal distance
h
= > [f(xg) + 2{f(xy) +f(x,)

+ f(x3) + f(x)} + f(x5)]
23[0 +2(12+16 +20 +35) +60]

=166 + 60 =226

79. Given, j— =sin(x+y)tan (x +y) -1
X

Putx+y=z 0 1+ﬂ=ﬂ
dx dx
dz .
a — —1=sinztanz -1
dx
cos z
O dz = (dx
J'sinzz I
Put sinz =t
ad cosz dz =dt
0 ldt—x—c 0 —l—x—c
-rt2 t
0 - cosecE X C
0 X + cosec (x +y) =c
80. Given,y=ae"+bxe"+C)(2eX .

On differentiating w.r.t. x, we get
¥ = ae* + b(xe* + e*) + c(x%e* + 2xe*)

O y =ae* + bxe* + cx%e® + be* + 2cxe®
d y =y + be* + 2cxe* ...
Again differentiating w.r.t. x, we get

y' =y + be* + 2c(xe* + e¥)
0 y'=y + be* + 2cxe* + 2ce*
O y'=2y — y+ 2ce* ... (iii)

[from Eq. (ii)]

Again differentiating w.r.t. x, we get

Y= 2 - g+ et

U y'=2y"-y+ ' - 29+ y)
[from Eq. (iii)]
O y'-3+3y-y=0
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