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Which one of the following represents the
correct  dimensions of the coefficient of
viscosity ?

(a) [MLTT™%)

(¢) IML'T "}

(b) [MLT
(d) [MLT ]

. A ‘particle moves in a straight line with

retardation proportional to its displacement. Its

loss of kinetic energy for any displacement x is’

proportional to -
@ x* (b ¢
(c) x (d) log, x
A ball is released from the top of a tower of
height h m. It takes T' s to reach the ground.
What is the position of the ball in T/3 5 ?
{(a) h/9 m from the ground
(b} 7h/9 m from the ground
(c) 8h/9 m from the ground
(d) 17h/18 m from the ground

- 3 o =

If A xB =B xA, then the angle between A
and B is :
(a)y m
{c) n/2

(b) n/3
(d) =n/4

. A projectile can have the same range R for two

angles of projection. If T; and T, be the times of
flights in the two cases, then the product of the
two times of flights is directly proportional to :

1 i
(a) D (b R
{c) R (d) R?

. Which of the following statements is false for a

particle moving in a circle with a constant
angular speed ?
{a) The velocity vector is tangent to the circle
{b) The acceleration vector is tangent to the
circle
(c) The acceleration vector points to the
centre of the circle
(d) The velccity and acceleration vectors are
perpendicular to each other

10.

11.

An automobile travelling with a speed of
60 km/h, can brake to stop within a distance of
20 m. If the car is going twice as fast, i. e, 120
km/h, the stopping distance will be :

{a) 20m () 40 m

{c) 60m {d) 80m

A machine gun fires a bullet of mass 40 g with a
velocity 1200 ms™!. The man holding it, can
exert a maximum force of 144 N on the gun.
How many bullets can he fire per second at the
most ?

(a) One (b) Four
(¢} Two (d) Three
Two masses my =5kg and

m, = 4.8 kg tied to a string are
hanging over a light frictionless
pulley. What is the acceleration
of the masses when lift is free to
move ? (g = 9.8 m/s?)

(a) 0.2m/s?
(b) 9.8 m/s*
(©) 5 mys?

(d) 4.8 m/s?

A uniform chain of length 2 m is kept on a table
such that a length of 60 cm hangs freely from
the edge of the table. The total mass of the
chain is 4 kg, What is the work done in pulling
the entire chain on the table ?

(a) 7.2 (b) 3.6.1

(¢) 120J (d) 12007

A block rests on a rough inclined plane making
an angle of 30° with the horizontal. The
coefficient of static friction between the block
and the plane is 0.8. If the frictional force on
the block is 10 N, the mass of the block (in kg)
is : (take g =10 m/s%)

(a) 2.0 (h) 4.0

() 1.6 (d) 2.5
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12. ¢ - A A PO . - 18. Asatellite of mass m revolves around the earth of
Alorce F ={5i+3j+ 2 k)Nisapplied overa radius R at a height x from its surface. If g is the
particle which displaces it from its origin to the acceleration due to gravity on the surface of the

A earth, the orbital speed of the satellite is :

point ¥ = (21 - j) m. The work done on the B gR
particle in joules is : (a) & ®) R—x
(@ -7 b) +7 2 2 \172
© + 10 (d) + 13 © Rg‘j ~ () [Rgi x]

13. A body of mass m accelerates uniformly from
rest to v, in time ¢,. The instantaneous power 19, The time period of an earth satellite in circular
delivered to the body as a function of timer is : orbit is independent of :
(@ ™t ) mvit -(a) the mass of the satellite

£ f12 (b) radius of its orbit !
mv1t2 mvlzt (c) both the mass and radius of the orbit t
L B ()= (d) neither the mass of the satellite nor the
e : radius of its orbit

s A‘parpcle is acted upon by 4 force of constant 54 ¢ g is the acceleration due to gravity on the
magnitude which is always perpendicular to earth’s surface, the gain in the potential energy
the velocity of the particle. The motion of the of an object of mass m raised from the surface of
particle takes place in a plane, it follows that : the earth to a height equal to the radius R of the
(a) its velocity is constant earth, is ;
(b} its acceleration is constant 4) 2meR b 1 R
(c) its kinetic energy is constant ( g (.) 2
(d) it moves in a straight line (c) % mgR (d) mgR

15. A solid sphere is rotating in free space. If the o o
radius of the sphere is increased keeping mass 21. Suppose the gramtauon:al force varies lnven_:er
same which one of the following will not be as the nth power of distance. Then thc_mne
affected ? period of a planet in circular orbit of radius R
() MOI’I:lent of inertia around the sun will be proportional to :
(b) Angular momentum [%1] {’—T—;—]J
(c) Angular velocity (@) R (b) R R
(d) Rotational kinetic energy R 5 [::2.2}'

16. Aballis thrown from a point with a speed v, at (c]_ @
an angle of projection 8. From the same point 22. A wire fixed at the upper end stretches by length {
and at the same instant, a person starts running by applying a force F. The work done in

Ny o 4% ch the ball. Wil stretc}}mg is:
with a constant spee —2—to catch the ball. Wi () z ) FI
the person be able to carch the ball ? If ves, Fl
what should be the angle of projection ? (¢) 2F 1 (d) e
(a} Yes, 60° (b) Yes, 30° . . L )
(c) No (d) Yes, 45° 23. Spherical balls of radius R are falling in a viscous
’ id of viscosi ith a velocity v. Th
17. One solid sphere A and another hollow sphere fuid: of viscoslty, wwith, & velocity ¥ y

B are of same mass and same outer radii. Their
moment of inertia about their diameters are
respectively I, and I, such that :

(@ Ip=1Iy M) 1,>1y
IA_,‘_d_A
(e} I, <y (d) I~

where d, and dy are their densities.

retarding viscous force acting on the spherical
ball is : ' '
(a) directly proportional to R but inversely
proportional to v .
(b) directly proportional to both radius R and
velocity v
(c) inversely proportional to both radius R and
velocity v
(d) inversely proportional to R but directly
proportional to velocity v
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24.

25.

26.

27.

28.

29.

If two soap bubbles of different radii are
connected by a tube :

(a) air flows from the bigger bubble to the -

smaller bubble till the sizes become equal

(b) air flows from bigger bubble to the smaller
bubble till the sizes are interchanged

(¢) air flows from the smaller bubble to the
bigger

(d) there is no flow of air

The bob of a simple pendulum executes simple

harmonic motion in water with a perod ¢,
while the period of oscillation of the bob ist in
air. Neglecting frictional force of water and
given that the density of the bob is
(4/3)x1000 kg/m®>.  What relationship
betweent andt, is true ?

(@)t =t, (b) t=ty/2

(c) ¢t =2t, (d) t =4t,

A particle at the end of a spring executes simple
harmonic motion with a period t,, while the
corresponding period for another spring ist ;. If
the period of oscillation with the two springs in
series is T, then :

@ T =ty +t, (6) T =t{ +¢2

©T Y=t;'+t3! (@ T 2=t72+1¢32

The total energy of a particle, executing simple
harmonic motion is :

(@) xx ) «x?
(¢) independent of x (d) « xV/

where x is the displacement from the mean
position.

The displacement y of a particle in a medium
can be expressed as :

y =10"° sin [mm + 20x +

2

-z—}m, wheret isin
second and x in metre. The speed of the waveis:
(a) 2000 m/s () 5m/s

(c) 20 m/s (d) Stm/s

A particle of mass m is attached to a spring (of
spring constant k) and has a natural angular
frequency @, An external force F()
proportional to cos ot (® # ®g)is applied to the
oscillator. The time displacement of the
oscillator will be proportional to : '

m 1
® w2 - o’ ®) m (03 - ©%)
1 \ m
—_—— d
i m (03 + ©°) ) g + o

30.

31.

32.

33.

34.

35.

In forced oscillation of a particle, the amplitude
is maximum for a frequency o, of the force,
while the energy is maximum for a frequency
o, of the force, then :

(@) oy =y

b) @ >,

() ® <o, when damping is small and

@, > @, when damping is large

(d) o, <y

One mole of ideal monoatomic gas (y = 5/3)is
mixed with one mole of diatomic gas (y = 7/5).
What is y for the mixture ? y denotes the ratio of
specific heat at constant pressure, to that at
constant volume :
(a) 3/2 (b) 23/15
(c) 35/23 (d) 4/3
If the temperature of the sun were to increase
from T to 27T and its radius from R to 2R, then
the ratio of the radiant energy received on
earth to what it was previously, will be :
(@ 4 (b) 16
(c) 32 (d) 64
Which of the following statements is correct for
any thermodynamic system ?
(a) The internal energy changes in all
processes
{b) Internal energy and entropy are state
functions
(©) The change in entropy can never be zero
(d) The work done in an adiabatic process is
always zero
Two thermally insulated vessels 1 and 2 are
filled with air at temperatures (Ty, T,), volume
(¥, V,) and pressure (P;, P,) respectively. If the
valve joining the two vessels is opened, the
temperature inside the vessel at equilibrium
will be :
@ T +7,
T +T)
i

T, (AW + P,Vs)

© 5T, + Py,

T, BV, + PV)

. PVTy + PV T,

A radiation of energy E falls normally on a
perfectly reflecting surface. The momentum
transferred to the surface is :

(a) E/c (b) 2E/c

() Ec ) E/¢

@
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36. The temperature of the two outer surfaces of a 40. The maximum number of possible interference
composite slab, consisting of two materials maxima for slit-separation equal to twice the
having coefficients of thermal conductivity K wavelength in Young’s double-slit experiment, is :
and 2K and thickness x and 4x, respectively are (a) infinite (b) five
T, and T} (T, >T;). The rate of heat transfer (¢) three (d) zero
mAngh fm‘;{ slab, In a steady state is 41. An electromagnetic wave of frequency
[—Cr—z;~1—)—) f, with f equals to : v=3.0MHz passes from vacuum into a
dielectric medium with permittivity &= 4.0.
Then :
(a) wavelength is doubled and the frequency
remains unchanged -
(b) wavelength is doubled and frequency
becomes half
(c) wavelength is halved and frequency
remains unchanged
(d) wavelength and frequency both remain
unchanged
Ei)) ;/3 Eg; i;g 42. Two spherical conductors B and C having equal
radii and carrying equal charges in them repel
37. Alight ray is incident perpendicular to one face each other “r:'lyt; g fgrce F wt?en kept apanpat
of a 90° prism a!nd_is totally internally reflected some distance. A third spherical conductor
i; f th; gia§s-agsomterface. Ifl tdhe :lhngtle t!? : having same radius as that of B but uncharged,
refrziti?rz 1l':(siex o ? i SORGECS 88 B is brought in contact with B, then brought in
’ contact with C and finally removed away from
oth. The new force of repulsion between B
1 both. Th fi f 1 b
. andCis: '
F 3F
\\ (@ 4 () 3
45 E 3F
> © 3 (d) =3 '
452 43. A charged particie g is shot towards another
charged particle Q which is fixed, with a speed
1 v. It approaches Q upto a closest distance r and
(a) n< T (®) n>v2 then returns. If g was given a speed 2v, the
12 closest distance of approach would be :
m“ﬁ (d n<v2 q e r.?
38. A plano-convex lens of refractive index 1.5 and *
radius of curvature 30 cm is silvered at the @ r ®) 2r
curved surface. Now, this lens has been used to © r/2 @) r/4
form the image of an object. At what distance 44. Fourch i et
from this lens, an object be placed in order to ks ar%es i o—%are iaee AL
have a real image of the size of the object ? ST AL B SONATE S & SaTie ] Al
(a) 20 cm (b) 30 cm centre. If the system is in equilibrium, the value
() 60 cm (d) 80 cm ofgls: |
39. The angle of incidence at which reflected light

is totally polarized for reflection from air to
glass (refractive index n), is :

(a) sin™! (n) (b) sin~! (1/n)

(¢) tan"! (i/n) (d) tan™? (n)

@-2a+22) ®La+2

©-%a+2® @ Ta+xd
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45. Alternating current can not be measured by DG 51, Time taken by a 836 W heater to heat one litre of
ammeter because : water from 10°C to 40°C is :
(a) AC cannot pass through DC ammeter (a) 50s (b) 100s
{b) AC changes direction (c) 150s (d) 200s
(¢) average value of current for complete cycle 52. The thermo-emf of a thermocouple varies with
is zero the temperature 0 of the hot junction as
(d) DC ammeter will get damaged E=a0+ b0 in volts where the ratio a/b is
46. The total current supplied to the circuit by the 700°C. If the cold junction is kept at 0°C, then
battery is : the neutral temperature is :
(a) 700°C
(b) 350°C
(c) 1400°C
oV 30 (d) no neutral temperature is possible for this
thermocouple
53. The electrochemical equivalent of metal is
3.3x1077 kg per coulomb. The mass of the
metal liberated at the cathode when a 3A
(@ 1A ®) 2A current is passed for 2 s, will be :
(© 4A (@ 6A (2) 19.8x10"7 kg
47. The resistance of the series combination of two (b 9.9x1077 kg
resistances is S. When they are joined in (©) 6.6x1077 kg
parallle,‘ the total resistance is P. I_f S =nP, then (d) 1.1x10°7 kg
the minimum possible value of n is : . . .
54. A current { A flows along an infinitely long
@ 4 (b) 3 straight thin walled tube, then the magnetic
© 2 @1 induction at any point inside the tube is :
48. An electric current is passed through a circuit (a) infinite (b) zero
containing two wires of the same material, ( Ho 210 T (@ 21 T
connected in parallel. If the lengths and radii of 2 qn 1 r
: t_he‘ wires are in the ratio _Of 4/3 and 2/3, ﬂ'}en l‘l‘}c 55. A long wire carries a steady current. It is bent
ratio of the currents passing through the wire will into a circle of one turn and the magnetic field at
be : the centre of the coil is B. It is then bent into a
(@) 3 (b) 173 circular loop of n turns. The magnetic field at the
(© 8/9 @ 2 centre of the coil will be ;
49. In a metre bridge experiment, null point is (a) nB (b) n’B
obtained at 20 cm from one end of the wire (¢) 2nB (d) 2n*B
when resistance X is balanced against another e .
resistance Y. If X <Y, then where will be the 56. T_he Inagnenc heh.J due to a AR
new position of the null point from the same {:lrculz}r loop of radius 3 ¢m at a point on the axis
end, if one decides to balance a resistance of 4X it d]SFance_ of 4 cm from the centre is 54 uT.
against Y ? What will be its value at the centre of the loop ?
(a) 50 cm (b) 80 ¢cm (a) 250uT (b) 150uT
(¢) 40 cm (d) 70 cm (c) 125uT - () 75uT
50. The thermistors are usually made of ¢ - 57. Two long COHdUCtGI'S, Scparate(l by a distance d

- {d) semiconducting materials

(a) metals with low temperature coefficient of
resistivity '

(b) metals with high temperature coefficient
of resistivity

(c) metal oxides with high temperature
coefficient of resistivity

having low

temperature coefficient of resistivity

carry currents I; and I, in the same direction.

They exert a force F on cach other. Now the

current in one of them is increased to two times

and its direction is reversed. The distance is also

increased to 3d. The new value of the force

between them is :
(a) - 2F

(c) —2F/3

(b) F/3
(d) -F/3
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58. The length of a magnet is large compared to its

59,

60.

61.

62.

63.

64.

width and breadth. The time period of its
oscillation in a vibration magnetometer is 2 s,
The magnet is cut along its length into three
equal parts and three parts are then placed on
each other with their like poles together. The
time period of this combination will be :

(a) 2s (b) 2/3s
(© 235 (d) 2/V3s
The materials suitable for making

electromagnets should have :

(a) high retentivity and high coercivity

(b) low retentivity and low coercivity

{(¢) high retentivity and low coercivity

(d) low retentivity and high coercivity

In an LCR series ac circuit, the voltage across
each of the components. L, C and R is 50 V.
The voltage across the LC combination will be :
(a) 50V (b) 502V

(c) 100V (d) 0 (zero)

A coil having n turns and resistance R Q is
connected with a galvanometer of resistance
4R Q. This combination is moved in time ¢
seconds from a magnetic field W; weber to W,
weber. The induced current in the circuit is :

w,-w, _nW,-w)
® —5ine ® SR

_ W, -wi) _nWw, -wp)
© -2 (@ - 152

In a uniform magnetic field of induction B, a
wire in the form of semicircle of radius r rotates
about the diameter of the circle with angular
frequency . If the total resistance of the circuit
is R, the mean power generated per period of
rotation is :

Brrie ' Brren)
LT e ® =g
(Brr)? (Bm'wz)zl
(© 3R (d) B8R

In an LCR circuit, capacitance is changed from

C to 2C. For the resonant frequency to remain

unchanged, the inductance should be changed
from L to:

(a) 4L b)) 2L

(© L2 (d L/4

A metal conductor of length 1m rotates

* vertically about one of its ends at angular

65.

66.

67.

68.

69.

70.

(@) 1A

velocity 5 radians per second. If the horizontal
component of earth’s magnetic field is
0.2x10* T, then the emf developed between

the two ends of the conductor is :

(@) 5uv (b) 50 uV

(¢} 5mV (d) 50 mV

According to Einstein’s photoelectric equation,

the plot of the kinetic energy of the emitted

photoelectrons from a metal Vs the frequency,

of the incident radiation gives ‘a straight line

whose slope :

(a) depends on the nature of the metal used

(b) depends on the intensity of the radiation

(c) depends both on the intensity of the
radiation and the metal used

(d) is the same for all metals and independent
of the intensity of the radiation

The work function of a substance is 4.0 eV, The
longest wavelength of light that can cause
photoelectron emission from this substance is
approximately :

(a) 540 nm (b) 400 nm

(c) 310 nm (d) 220 nm

A charged oil drop is suspended in uniform
field of 3 x10* V/m so that it neither falls nor
rises. The charge on the drop will be :.

(take the mass of the charge = 9.9 x10™1° kg
and g =10 m/s%)

(@) 3.3x1071¥C  (b) 3.2x107 ¥ C

(€) 16%10-"'¢ Hd) 48" c

A nucleus disintegrates into two nuclear parts
which have their velocities in the ratio 2 : 1.
The ratio of their nuclear sizes will be :

) 271 (b) 1:3V2

(¢ 3¥%:1 ()12

The binding energy per nucleon of deuteron
(fH)and helium nucleus (} He) is 1.1 MeV and
7 MeV respectively. If two deuteron nuclei

react to form a single helium\nuc]eus, then the
energy released is : '

(a) 13.9 MeV (b) 26.9 MeV

(¢} 23.6 MeV (d) 19.2 MeV

An o-particle of energy 5 MeV is scattered
through 180° by a fixed uranium nucleus. The
distance of the closest approach is of the order
of :

(b) 1071 e¢m

(© 1002 cem (d) 107 em
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71.

72.

73.

76.

77.

78.

When npn transistor is used as an amplifier : 74, The manifestation ol band structure in solids is
(a) . electrons move from base to collector dueto:
{b) holes move from emitter to base (a) Heisenberg's uncertainty principle
(c) electrons move from collector to base (b) Pauli’s exclusion principle
(d) holes move from base to emitter {¢) Bohr's correspondence principle
For a transistor amplifier in common emitter (d) Boltzmann's law
configuration for load impedance of 1 kQ o5 yypen Ea : : .
i _ A . p-n junction dicde is forward biased,
E?’? =50 and h,, = 25u A/V), the current gain L
(;1) -5.2 () -15.7 (a) the depletion region is reduced and barrier
' (c) -24.8 (d) - 48.78 height is increased
A piece of copper and another of germanium are (b) Lhe ‘deplgtlon_ rei{gilon is widened and
cooled from room temperature to 77 K, the arrier height is reduced _
resistance of : (c) both the depletion region and barrier
(a) each of them increases height are reduced
(b) each of them decreases (d) both the depletion region and barrier
(c) copper decreases and germanium increases height are increased
(d) copperincreases and germanium decreases
Which of the following sets of quantum numbers . ' . .
is correct for an electron in 4f orbital ? 81. Which one of the following sets of ions
e represents the collection of isoelectronic
ool Sl — i . species ?
M n=4l=4m=-4s5=-1/2 ‘@ K, Ca®, Sc*. I
(c)n=4,1=3, m=+1,5=+1/2 ’ g »
' (b 'Na’Ca® S F
() n=3,1=2,m=-2,5s=+1/2 » ’ :
(©) K, CI", Mg?*, sc®*
Consider the ground state of Cr atom (Z = 24). eaan e
The numbers of electrons with the azimuthal (d) Na", Mg™, Al"", Cl
quantum numbers, [=1 and 2 are, (Atomic numbers F=9,Cl = 17, Na = 11,
respectively : Mg = 12,Al =13, K = 19, Ca = 20, Sc = 21)
() 12and 4 (b) 12and 5 82. Among Al,05, Si0,, P,O; and SO, the correct
(c) 16and 4 ~(d) 16and 5 _ order of acid strength is :
Which one of the following ions has the highest (@) 80, <PR0; <S8i0, < Al0s
vatue of ionic radius ? (b) 8i0, < SO, <ALO; < RO,
(a) Li* by B () ALO; < SI0, < S0, < RO,
(© 0* (d) F~ (d) ALO, < Si0, < BO; < SO,

79.

80.

The wavelength of the radiation emitted, when
in a hydrogen atom electron falls from infinity to
stationary state 1, would be (Rydberg constant
=1.097x 10" m™ '} : :

(a) 91 nm (b) 192 nm

(c) 406 nm (@ 9.1x10"% nm

The correct order of bond angles (smallest
first) in H,8, NHj, BF; and SiH, is :

(a) H,S < SiH, < NH; < BF,

(b) NH;< H,8 < 8iH, < BE,;

(¢) H,S < NH, < SiH, < BF,

(d) H,S < NH; < BF; < SiH,

83.

The bond order in NO is 2.5 while that in NO™ is
3. Which of the following statements is true for
these two species ? :
(a) Bond length in NO™ is greater than in NO
" (b) Bond length in NO is greater than in NO*
(c) Bond length in NO" is equal to that in NO
(d) Bond length is unpredictable

84. The formation of the oxide ion 0" (g) requires

first an exothermic and then an endothermic
step as shown below
O(g)+ € =07(g); AH°=-142kJ mol™
O(g) + ¢ =0(g); AH® = 844 k.J mol ™
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86.

87.

88.

89.

90.

91.

This is because :

{(a) oxygen is more electronegative _

(b) oxygen has high electron affinity

{£) O ion will tend to resist the addition of
another electron

(d) O ion has comparatively larger size than
oxygen atom

The states of hybridization of boron and
oxygen atoms in boric acid (H;BO,;) are
respectively :

(a) sp? and sp®
(¢) sp® and sp?

(b) sp? and sp®

(d) sp® and sp®

Which one of the following has the regular
tetrahedral structure ?

(a) XeF, (b) SF,

(c) BFj (d) [Ni(CN)J*

(Atomic numbers B = 5, § = 16, Ni = 28,

Xe = 54)

Of the following outer electronic
configurations of atoms, the highest oxidation
state is achieved by which one of them ?

(@ (n-1)d%ns? ) (n-1)d>nst
© (n-1)d*ns® (d (n-1)d°ns?

. As the temperature is raised from 20°C to

40°C, the average kinetic energy of neon atoms
changes by a factor of which of the following ?

(a) 1/2 (b) 313/293

(c) 313/293 (d) 2

The maximum number of 90° angles between
bond pair-bond pair of electrons is observed in:
(a) dsp® hybridization

(b) spd hybridization

{¢) dsp? hybridization

(d) sp>d? hybridization

Which one of the following aqueous solutions
will exhibit highest boiling point ?

(a) 0.01 M Na,50,

(b} 0.01 M KNO;,

{¢) 0.015 M urea

(d) 0.015 M glucose

Which among the following factors is the most
important in making fluorine the strongest
oxidizing agent ?

(a) Electron affinity

(b) lonization enthalpy

(c) Hydration enthalpy

(d) Bond dissociation energy

92.

923.

94.

95.

96.

97.

98.

In van der Waals’ equation of state of the gas

~ law, the constant ‘b is a measure of :

(a) intermolecular repulsions

(b) intermolecular attraction

(c) volume occupied by the molecules

(d) intermolecular collisions per unit volume
The conjugate base of H,PO} is :

(a) PO~ (b) PO,

(©) HyPO, (d) HPO?Z

6,02 x10% molecules of urea are present in
100 mL of its solution. The concentration of -
urea solution is :

(a) 0.001 M (b) 0.01M

(cy 0.02M (d) 0.1 M

(Avogadro constant, N, = 6.02x 10% mol™1)

To neutralise completely 20mL of 0.1M

aqueous solution of phosphorous acid (H;PO5),

the volume of 0.1M aqueous KOH solution

required is : '

(a) 10mL (b) 20mL

(c) 40mL (d) 60mL

For which of the following parameters the

structural isomers C,H,OH and CH,0CH;

would be expected to have the same values ?

(Assume ideal behaviour) : '

(a) Heat of vaporisation

(b) Vapour pressure at the same temperature

(c) Boiling points

(d) Gaseous densities at the same temperature
and pressure

Which of the following liquid pairs shows a

positive deviation from Raoult’s law ?

(a) Water —  hydrochloric acid
(b) Benzene — methanol

(¢} Water — nitric acid

(d) Acetone — chloroform

Which one of the following statements is false ?

(a) Raoult's law states that the vapour
.pressure of a component over a solution is
proportional to its mole fraction

(b) The osmotic pressure (n) of a solution is
given by the equation n = MRT, where M is
the molarity of the solution

(¢) The correct order of osmotic pressure for
0.01 M aqueous solution of each compound
is BaCl, > KCl > CH;COOH > sucrose

(d) Two sucrose solutions of same molality
prepared in different solvents will have the
same freezing point depression
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99.

100.

101.

102.

103.

104.

105.

What type of crystal defect is indicated in the
diagram below ?

Na®, ClI7,Na®, CI", Na™, CI°

c-jcl- Na*[JNa*

Na* ¢1"[] ¢, Na* cI

Cl” Na* CI" Na* [INa*

(a) Frenkel defect

(b) Schottky defect

(c) Interstitial defect

(d) Frenkel and Schottky defects
An ideal gas expands in volume from1x 10" * m®
to 1x10"*m® at 300K against a constant
pressure of 1 x10° Nm™?. The work done is :

(a) —900J (b) =900 kJ

(c) 270k J (d) 900k J

In a hydrogen-oxygen fuel cell, combustion of

hydrogen occurs to :

(a) generate heat

(b) create potential difference between the

two electrodes
(c) produce high purity water
(d) remove adsorbed oxygen from electrode
surfaces

In a first order reaction, the concentration of the
reactant, decreases from 0.8 M to 0.4 M in
15 min. The time taken for the concentration to
change from 0.1 M to 0.025 M is :

(a) 30 min (b) 15 min

(¢) 7.5 min (d) 60 min

What is the equilibrium expression for the

reaction

Py(s) + 50, (g)===P04,(s) ?

[P,016) [P4O1)
K =—22-_ by K =~ 2.
(a) ¢ [P4] [02]5 ( J c S{P4] 102]
1
{C) Kc = [0 }5 (d) Kc S
’ [0,)°

For the reaction,
CO(g) + Cl, (g) ==COCl, (g) theK,/ K, is
equal to :

(a) 1/RT () RT
(c) VRT (d) 1.0

The equilibrium constant for the reaction

N>(g) + O,(g)= 2NO(g)
at temperature T is 4 x 10~ *. The value of K for

the reaction :
N0(8)~—~—'—*12N2(g) +%02(g) at the same

temperature is :

106.

107.

108.

109.

110.

111.

(a) 2.5x10° (b) 50
(c) 4x107% (d) 0.02

The rate equation for the reaction 2A+ B— €
is found to be :
rate = k [A] [B]
The correct statement in relation to this
reaction is that the :
(a) unit of k must be s” !
(b) ty,, is a constant
(c) rate of formation of C is twice the rate of
disappearance of A
(d) value of k is independent of the initial
concentrations of A and B
Consider the following E° values :

E° o .2 =+0.77V

Fe

E =-0.14V

sn?* /sn
Under standard conditions the potential for the
reaction
Sn(s)+ 2Fe** (aq) > 2Fe*" (aq) + Sn**(aq)is :
(@) 1.68V (b) 1.40V

(©) 0.91V (d) 0.63V

The molar solubility (in mol 1. ') of a sparingly
soluble salt M X, is ‘s’. The corresponding
solubility product is K ,. s is given in terms of
K, by the relation :

(@) s=(K,/128)"* (b) s =(128K )"

() s=(256 K, (d) s = (K,,/256)°

The standard emf of a cell, involving one
electron change is found to be 0.591 V at
25°C. The equilibrium constant of the reaction
is (F = 96,500 C mol ™, :

(@) 1.0x 10! (b) 1.0x10°

(¢) 1.0x 10% (d) 1.0x 10%

The enthalpies of combustion of carbon and
carbon monoxide are —393.5 and -283k J
mol™ ! respectively. The enthalpy of formation
of carbon monoxide per mole is :

(a) 110.5kJ (by 676.5kJ

(¢) -676.5kJ (d) -110.5kJ

The limiting melar conductivities A° for NaCl, KBr
and KCl are 126, 152 and 150 S cm?* mol™
respectively. The A° for NaBr is :

(a) 128 S cm® mol™* (b) 176 S cm® mol™

(c) 278 S ecm? mol™ (d) 302 S cm® mol™
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112. Ina cell that utilises the reaction 118. Aluminium chloride exists as dimer, Al,Cl4 in
Zn(s) + 2H™(aq) —> Zn*"(ag) + Hy(g) solid state as well as in solution of non-polar
o : solvents such as benzene. When dissolved in
addition of H,S0, to cathode compartment, will : water, it gives :
(a) lower the F and shift equilibrium to the left e .
(b) lower the E and shift the equilibrium to the (8) AI™ + 3C£ N _
right (b) [AI(H,0)]°" + 3Cl
(c) increase the E and shift the equilibrium to (c) [Al (OH)sI* + 3HCI
the right (d) AlLLO,; + 6HCI
(d) increase the E and shift the equilibrium to 119. The soldiers of Napolean army while at Alps
the left during freezing winter suffered a serious
113. Which one of the following statements problem as regards to the tin buttons of their
regarding helium is incorrect ? uniforms. White metallic tin buttons got
(a) It is used to fill gas balloons instead of converted to grey powder. This transformation
hydrogen because it is lighter and is related to :
non-inflammable (a) achange in the crystalline structure of tin
(b) Itis used as a cryogenic agent for carrying (b) an interaction with nitrogen of the air at
out experiments at low temperatures very low temperatures
(c) Itis used to produce and sustain powerful (c) achange in the partial pressure of oxygen
superconducting magnets in the air
(d) Iris used in gas-cooled nuclear reactors (d) an  interaction with water vapour
114. Identify the correct statement regarding contained in the humid air
€nzymes : 120. TheE® ., ., valuesforCr, Mn, Feand Co are-
(a) Enzymes arc specific biological catalysts -0.41, + .57, + 0.77 and + 197 V
that can normally function at very high respectively. For which one of these metals the_
temperatures (I’ ~- 1000 K). change in oxidation state from + 2 to + 3 is,,
(b) Enzymes are normally heterogeneous easiest ?
catalysts that are very specific in their (a) Cr (b) Mn
action (c) Fe (d) Co
(¢) Enzymes are specific biological catalysts 357 Eycess of KI reacts with CusO 4 solution and then
that cannot be poisoned Na,S,05 solution is added to it. Which of the
(d) Enzymes are specific biological catalysts statements is incorrect for this reaction ?
that possess well defined active sites. (a) Cu,l, is formed
115. One mole of magnesium nitride on the reaction {b) Cul, is formed
with an excess of water gives : (c) Na,S,0, is oxidised
(a) one mole of ammonia (d) Evolved I, is reduced
(b) one mole of nitric acid 122. Among the properties (A) reducing (B) oxidising
(¢) two moles of ammonia (C) complexing, the set of properties shown by
(d) two moles of nitric acid CN ~ ion towards metal species is :
116. Which one of the following ores is best (a) A, B ) B,C
concentrated by froth-floatation method ?
(a) Magnetite (b) Cassiterite (© GA () A B,C
(¢) Galena (d) Malachite 123. The co-ordination number of a central met:al
117. Beryllium and aluminium exhibit many atom in a complex is determined by :

properties which are similar. Bui, the two

elements differ in :

(a) exhibiting maximum covalency in compounds

{b) forming polymeric hydrides

(c) forming covalent halides

(d) exhibiting amphoteric nature in their
oxides

(a) the number of ligands around a metal ion
bonded by sigma bonds

(b) the number of ligands around a metal ion
bonded by pi-bonds

(c) the number of ligands around a metal ion
bonded by sigma and pi-bonds both

(d) the number of only anionic ligands bonded!
to the metal ion
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124.

125.

126.

127.

128.

129.

Which one of the following complexes is an
outer orbital complex ?

(a) [Fe(CN)I*™  (b) [Mn (CN)g]*

{©) [Co (NH3)el>*  (d) [Ni(NH,)s1*"
(Atomic numbers Mn= 25, Fe= 26, Co= 27,
Ni = 28)

Co-ordination  compounds have  gteat
importance in biological systems. In this
context which of the following statements is
incorrect ?

. (a) Chlorophylls are green pigments in plants

and contain calcium
(b} Haemoglobin is the red pigment of blood
and contains iron
(¢) Cyanocobalamin
contains cobalt
(d) Carboxypeptidase-A is an enzyme and
contains zinc

is wvitamin B, and

Cerium (Z = 58)is an important member of the

lanthanides. Which of the following statements

about cerium is incorrect ?

(a) The common oxidation states of cerium
are + 3and + 4

{(b) The +3 oxidation state of cerium is more
stable than the + 4 oxidation state

{c) The + 4 oxidation state of cerium is not
known in solutions

(d) Cerium (IV) acts as an oxidising agent

Which one of the following has largest number

of isomers ?

(a) [Ru (NHy), Cl,1"

() [Co (NHy)s CI**

(¢) [Ir (PR3), H (CON*

(d) [Co (en), Cl,1*

(R = alkyl group, en= ethylenediamine)

The correct order of magnetic moments {spin

only values in BM) among the following is :

(a) (MnCl,]*~ > [CoCl,]*" > [Fe (CN)s]*

(b) [MnCl,]*~ > [Fe (CN)s]*" > [CoCl,]*

(€) [Fe (CN)]** > [MnCl,]%*" > [CoCl,1*

(d) [Fe (CN)]*" > [CoCl,]% > [MnCl,]*

(Atomic numbers Mn= 25, Fe= 26, Co= 27)

Consider the following nuclear reactions :

M o 3N+ 23He; JN — gL + 2P

The number of neutrons in the element L is :

(a) 142 (b) 144

(c) 140 (d) 146

130.

132.

133.

134.

135.

136.

137.

- (c) 3125¢
131.

The half-life of a radioisotgpe is four hours. If
the initial mass of the isotope was 200g, the
mass remaining after 24 hours undecayed is :
(a) 1.042 g (b) 2.084 g
(d) 4.167 g
The compound formed in the positive test for
nitrogen with the Lassaigne solution of an
organic compound is :

(a) Fe,[Fe(CN)gl,

(b) Nas[Fe(CN)]

(©) Fe(CN),

(d) Na,[Fe(CN);NOS]
The ammonia evolved from the treatment of
0.30g of an organic compound for the
estimation of nitrogen was passed in 100 mL of
0.1 M sulphuric acid. The excess of acid required
20 mL of 0.5 M sodium hydroxide solution for
complete neutralization. The organic compound
is :

{a) acetamide (b} benzamide

(c) urea (d) thiourea

Which one of the following has the minimum
boiling point ?

(a) n-butane (b) 1-butyne

(c} 1-butene (d) Iscbutene

The IUPAC name of the compound

JO%
HO

(a) 3,3-dimethyl-1-hydroxy cyclohexane

(b) 1,1-dimethyl-3-hydroxy cyclohexane

(c) 3,3-dimethyl-1-cyclohexanol

(d) 1,1-dimethyl-3-cyclohexanol

Which one of the following does not have sp?
hybridised carbon ?

(a) Acetone (b) Acetic acid

{¢) Acetonitrile {d) Acetamide

Which of the following will have a meso-isomer
also ?

(a) 2-chlorobutane

(b) 2,3-dicklorobutane

(¢) 2,3-dichloropentane

(d) 2-hydroxypropanoic acid

Rate of the reaction

0 o
R—C\//\ P

+Z"
Z \Nu
is fastest when Z is :
{a) Cl (b) NH,
(¢) OC,H; (d) OCOCH,
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138.

139.

140.

141.

142.

143.

144.

Amongst the following compounds, the
optically active alkane having lowest molecular
mass is :
(a) CH; —CH, —CH, —CHj,

; CH,

(b) CH;—CH,—CH—CH,
H :

i
~ (c) CHy —Clﬂ

CoHs
(d) CH; —CH, —C =CH
Consider the acidity of the carboxylic acids :
(i) PhCOOH
(ii) o-NO,C¢H,COOH
(iii) p-NO,C¢H,COO0H
(iv) m-NO,C¢H,COOH
Which of the following order is correct ?
(@izii>ii>iv (b) i>iv>ii>i
@iiziv>i>ii (dii>fliziv>i
Which of the following is the strongest base ?

(a) @—NH;, (b) @—Nnmg
© QNHZ (d) QCH2~NH2
CH,

Which base is present in RNA but not in DNA ?

(a) Uracil {b) Cytosine
(¢) Guanine (d) Thymine
The compound formed on  heating

chlorobenzene with chloral in the presence of

concentrated sulphuric acid is :

(a) gammexane (b) DDT

(c) freon (d) hexachloroethane
On mixing ethyl acetate with aqueous sodium
chloride, the composition of the resultant
solution is :

(a) CH,COOC,H, + NaCl

(b) CH,COONa + C,HOH

(¢) CH,COCl + C,HOH + NaOH

(d) CH,Cl + C,H,COONa

Acetyl bromide reacts with excess of CH,Mgl
followed by weatment with a saturated
solution of NH,CI gives :

145.

146.

147.

148.

149.

150.

(a) acetone

{b) acetamide

(©) 2-methyl-2-propanol

{d) acetyl iodide

Which one of the following is reduced with zinc
and hydrochloric acid to give the
corresponding hydrocarbon ?

(a) Ethyl acetate (b) Acetic acid

(c) Acetamide (d) Butan-2-one

Which one of the following undergoes reaction
with 50% sodium hydroxide solution to give
the corresponding alcohol and acid ?

(a) Phenol (b) Benzaldehyde

(¢) Butanal {d) Benzoic acid
Among the following compounds which can be
dehydrated very easily ?

(a) CH,CH,CH,CH,CH,0H

OH

(b) CH4CH,CH,CHCH,
CH,

(©) CH, CH,CCH, CH,
|

OH
(d) CH,CH,CHCH,CH,0H
l

CH,

Which of the following compounds is not
chiral ?

(a) 1-chloropentane

(b) 2-chloropentane

(c) 1-chloro-2-methyl pentane

{d) 3-chloro-2-methyl pentane

Insulin production and its action in human
body are responsible for the level of diabetes.
This compound belongs to whiqp of the
following categories ?

(a) A co-enzyme (b) A hormone

{c) An enzyme (d) An antibiotic

The smog is essentially caused by the presence
of :

(a) Oyand O,

(b) O, and N,

() oxides of sulphur and nitrogen
(d) O; and N,
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S Mathematics)

1.

7.

LetR = {(11 3): (4J 2)! (2: 4): (29 3).1 (31 1)} be a
relation on the set A= {1, 2, 3, 4}. The relation
Ris: :

(a) a function (b) transitive

(¢) not symmetric (d) reflexive

The range of the function f(x)=" TP _ais:
(a) {1, 2, 3} (b) {1,2,3,4,5, 6}

(@ {1, 2, 3, 4} (d) {1, 2,3, 4,5}

let z, w be complex numbers such that
z + 1w = 0 and arg zw = n. Then arg z equals :

s n
(2) p (b) 5
g 3n 5m
© a2 @ a
If z=x-iy and Y’ =p+ig then
[% + %)/(pz + q*)is equal to ;.
(@1 () -1
(c) 2 (d) -2

If|22 =1} =]z|> + 1, then z lies on :
(a) the real axis
() acircle

(b) the imaginary axis
(d) an ellipse

0 0 -1]
Let A=| 0 -1 0O} The only -correct
-1 0 O

“statement about the matrix A is ;
(a) Ais a zero matrix
(b) A =(~1)I, whereI is a unit matrix
{¢) A~ does not exist.

(d) A%=1
1 -1 1 4 2 2
LetA=|2 1 -3|and (10) B=|-5 0 al.
1 1 1 1 -2 3
If B is the inverse of matrix A, then o is :
(@ -2 )1
{© 2 (d 5
If @, a, a,...,4a,... are in GP, then the
value of the determinant
log a, loga,,; loga,,,
log a,;T ;3 loga,,, loga,, s)is:
10g Ay 6 log Qo lag Trvg
(a) 0 by 1
(c) 2 (d) -2

10.

11.

12.

13.

14.

15.

16.

. Let two numbers have arithmetic mean 9 and

geometric mean 4. Then these numbers are the
roots of the quadratic equation :

(@) x*+18x+16=0

(b) x*-18x+16=0

(¢) x2+18x-16=0

(d) x*~18x-16=0

If A-p) is a root of quadratic equation
x% + px + (1 - p)= 0, then its roots are :

{(a) 0,1 by -1,1

(© 0, -1 D -1,2

Let S(K)=1+3+5+...+(2K-1) =3+ K>
Then which of the following is true ?

(a) S(l)is correct

(b) SK)= S(K +1)

(&) S(K)=SK +1)

(d) Principle of mathematical induction can be

used to prove the formula.

How many ways are there to arrange the letters
in the word GARDEN with the vowels in
alphabetical order ?

(a) 120 (b) 240

(c) 360 (d) 480
The number of ways of distributing 8 identical
balls in 3 distinct boxes so that none of the boxes

is empty, is :
(a) 5 (b) 21
(c) 3* @ B¢,

If one root of the equation x? + px + 12=0is 4,
while the equation x* + px + g=0 has equal
roots, then the value of ‘g is :

@ % ()12

© 3 (d) 4
The coefficient of the middle term in the
binomial expansicn in powers of x of (1 + o x)*
and of (1 - ax)® is the same, if « equals :

@ -3 )
© - @ 3

The coefficient of x" in expansion of
A+ x)1-xis:

(@ (n-1) (B 1A -n)
©E"m-17 @ 1Y n
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17.

18.

If s,= 2{ ":T_: and t,,=r§0 n;r then t—: is
equal to :

(@ 3 ® 5-1

© n-1 @ ﬁ_]

Let T, be the rth term of an A P whose first term

is a and common difference is d. If for some

positive integers m,n,m=n, T, =~}l~ and
1
T,,:—n—l,thena-dequals:
(ay O {(by 1
1 W 1 1
© m (d) e
19. The sum of the first n terms of the series
124222432 +242+524+26%+... is
I'—(E-%'—}f- when n is even. When n is odd the
sum is :
3h n 1 nPn+1
@2GD oD
n(n+1)2 nn+ 1)
© 2 (D [ 3 ]
20. The sum of series —;—!+ %!+ 31-!+ Lis
@ -1 (e-1Y
S ® =7
-1 e -2
o €D @E=2
21. Let a, B be such that n<a-B<3n If
sin o + sinB=——— and cos a + cos[s=—-%—7-
65 65’
then the value of cos < ; Bis: '
3 3
> 1)
@ 130 ® V130
6 6
© &5 (d) -G8
22. Ifu=.d® cos’ 0+ b* sin® 0

+ yJa? sin? 0+ b2 cos? 6,
then the difference between the maxtmum and
minimum values of u? is gwen by :

(@) 2(a® + b*) () 2a* + b?

() (a+ by (d) (a-by

23.

25.

26.

27.

28.

29.

30.

The sides of a triangle are sin u cos o and

J] + sin o cos « forsome 0 < o P 5 . Then the

greatest angle of the triangle is :

(a) 60° (b) 90°

() 120° (d) 150°

A person standing on the bank of a river,
observes that the angle of elevation of the top
of a tree on the opposite bank of the river is 60°
and when he retires 40 m away from the tree
the angle of elevation becomes 30°. The
breadth of the river is :

(a) 20m (b) 30 m

() 40m (d) 60m

If f: R — S, defined by

f(x)=sin x — /3 cos x + 1, is onto , then the
interval of Sis :

(a) (0, 3 ® [-1,1]

() [0, 1] d)[-13

The graph of the function y=f(x) is
symmetrical about the line x = 2, then :

(@ flx+2)=f(x-2)

“(b) f2+ x)=f(2-x)

(© f(x)=f(=x)
(d) f(x)== f(=x)
The domain of the function

= P
f) LUl Gt ¥
. V9 - x?
(@) (2, 3] (®) [2,3)
(©) [1,2] (d) (1,2)
2x
If lim (] FEL -%—] =¢%, then the values
X —put X x
ofaand b are :
(a) aeR,beR (b) a=1,beR
(©) aeR,b=2 (dy a=1,b=2
Let f(x)= J“ﬂx,”g, xG[O.%]. If
f(x) is continuous m[ } then f( )
(2 1 (b) 1/2
(©) -1/2 (d) -1
fx=e " """ x>0, then g)x_, is :
@ 12 ® +
1
© @ ‘—-"—"‘-
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31. A point on the parabola y® = 18x at which the
ordinate increases at twice the rate of the
abscissa, is :

(@ (2,4 (b) 2,-4)
oL 99 9 9
o33 ©F3

32. A function y = f(x) has a second order
derfvative f''=6{x ~1). If its graph passes
through the point (2, 1) and at that point the
tangent to the graph is ¥ =3x -5, then the
function is :

(@ (x -1y (b) (x~1y
© (x+17° (d) (x+1)7°

33. The normal to the curve x =a(l + cos®)
v=asin 0 at ‘& always passes through the
fixed point :

(a) (a,0) ®) 0o
() (0, 0) (d) (¢ @)

34. If2a+ 3b+ 6¢ =0, then at least one root of the
equation ax® + bx + ¢ = 0 lies in the interval :
(@ O ) 1,2
(© (2,3 @ 1,3

35. lim }E L e s
nrmr=1 N
(a) e b)) e-1
() 1-e (d) e+ 1

sin x s :

36. If -‘sm ) dx=Ax+Blogsin (x —a«)+¢
then value of (4, B)is :

(a) (sin «, cos o) (b) (cosa , sin )
(¢) (-sin «, cosa) (d) (—cos«, sin «)
37. j s x - s x is equal to :

(a) 71_2— log tcm[';f g] .+ [
1
(b Tﬁ log cot[EJ
(8] :(1~_ log tan[% %]
x  3n
(d) «f_— 10g tan{E + —]
* 38. The value ofj .|1—ledx1s:
-2
@ 2 by
©% @ 3

39.

40.

41.

42.

43.

44.

45.

46.

w2 (smx+(:osx) R

A1+ sin 2x

The v"due of _[

(a) 0 (b) 1
(¢ 2 (d) 3
if _[ xf(sin x)dx=A j f(sin x)dx, then
Alis equal to:
(@0 () =
© 7 (@ 2n
e fa)
If =—.,5 = 1- dx
for=rTo b= [0 xelx -
dnd I, = I::: @ g{x (1 -=x)} dx then the value
12 .
of T is
(ay 2 (by -3
(© -1 (@1
The area of the region bounded by the curves
¥ =|x-2|, x =1, x =3and the x-axis is :
(a1 by 2
(© 3 (d) 4
The differentialequation for the family of curves
' Jc_2 +y*-2ay=0, where a is an arbitrary
constant, is :
@ 20x* - y?)y' = xy

(b) 2(x*+ y*)y' =xy

@ * -y*)y'=2xy

@ (*+ y*)y' =2y

The solution of the differential equation
ydx + (x + xgy)dy =0is:

(a)—%w

1
(c) —+1o =c
Xy gy

1
by -——+logy=¢
(b) 0 gy

(d) log y =cx

Let A(2,-3)and B (-2, 1) be vertices of a
triangle ABC. If the centroid of this triangle
moves on the line 2x + 3y =1, then the locus
of the vertex C is the line :

() 2x + 3y =9 (b) 2x -3y =7

{€) 3x + 2y =5 (d) 3x-2y=3

The equation of the straight line passing
through the point (4, 3) and making intercepts
on the co-ordinate axes whose sumis—1,is:

x Y x Y
(g hege= st Miggopaetesl

x ¥ X ¥
OEEE _—_1;md—_2+—1 =il
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47.

48.

49.

50.

51.

52.

53.

(c)%+%=land_i2+zl—=l
x Y _ x Y
(d)E——-S—-—land_—i+T—1

If the sum of the slopes of the lines given by
x? - 2exy —7y? = 01is four times their product,
then ¢ has the value :

@1 () -1

(c) 2 (dy -2
If one of the lines given by 6x? — xy + 4cy? =0
is 3x + 4y = 0, then cequals :

(@1 (b) -1

(@ 3 (d) -3
If a circle passes through the point (g, b)and cuts

‘the circle x? + y* =4 orthogonally, then the

locus of its centre is :

(a) 2ax + 2by + (@ + b?> + 4)=0

() 2ax + 2by - (@®* + b*+ 49)=0

(©) 2ax -2by + (@ + b> + 4)=0

(d) 2ax - 2by - (@ + b* + 4)=0
A variable circle passes through the fixed point
A(p, ¢)and touches x-axis. The locus of the other
end of the diameter through A is :

@ (x-pY’=4qy () (x-q°=4py

© (y-pP=49x (D (y-qP=dpx
If the lines 2x + 3y +1=0and 3x-y-4=0
lie along diameters of a circle of circumference
10x, then the equation of the circle is : -

(a) x2+y2—-2x+2y—23=0

®) x2+y?-2x-2y-23=0

© x2+yt+2x+2y-23=0

(d) x*+y*+2x=-2y-23=0 _

The intercept on the line y = x by the circle

x? + y? = 2x = 0 is AB. Equation of the circle

on AB as a diameter is :

@ x?+y*’-x-y=0

) x> +y*~x+y=0

© x*+y*+x+y=0

@ x2+y?+x-y=0

Ifa= 0and the line 2bx + 3¢y + 4d = O passes

through the points of intersection of the

parabolas y? = 4ax and x? = 4ay, then :

@ d%+ (2b+ 3¢’ =0

(®) d®+(3b+2¢)* =0

(© d®+(2b-30°=0

(d) d*+ (3b-2¢1* =0

- 54.

55.

56.

57.

58.

59.

60.

The eccentricity of an ellipse with its centre at

the origin, is % If one of the directrices is x = 4,

then the equation of the ellipse is :

@ 3x*+4y*=1 (b) 3x®+4y*=12

(€) 4x? +3y? =12 (d) 4x?+3y?=1
A line makes the same angle 0 with each of the x
and z axis. If the angle 5, which it makes with
y-axis, is such that sin? B = 3 sin? 0, then cos? 6
equals :

2 1
(@) 3 (b) 5
3 2
(© I3 (d g |
Distance between two parallel planes
2x+y+2z=8and4x+ 2y + 4z + 5=0is :
3 5
7 9
© 3 (d) 5

A line with direction cosines proportional to
2,1, 2meets each of the lines x = y + a=z and
X + a= 2y = 2z The co-ordinates of each of the
points of intersection are given by :

(@) (3¢, 3q 30a), (e q,a)

(b) (3¢ 24 30a), (¢, ¢, @)

(¢} (3, 2a 3a), (a a 2a)

(d) (24,34, 30a),(2q, q, q)
If the straight lines x=1+3s y=-3-14s,.
g=1+ As and x=£2,y=1 +t,z=2-t, with

parameters s and ¢ respectively, are co-planar,
then X equals :

@ -2 (b -1
1
@ - 3 (d o
The intersection of the spheres
x*+y 4224 7x -2y -2=13 and

x2 4+ y2 4 2% -3x + 3y + 4z =8 is the same as
the intersection of one of the sphere and the plane
(@ x-y-z=1 b x-2y-z=1
© x-y=-22=1 () 2x-y-2z=1

Let E’, "B and € be three non-zero vectors such

that no two of these are collinear. If the vector

e - . . . —¥ T —> .

a+2bis colll_r;ear with ¢ and b +3 ¢ is

collinear with & ( % being some non-zero
2+928 —

scalar), then & + 2b + 6 ¢ equals :

(@ a3 () A B

© ¢ @ o
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61.

62.

63.

64.

65.

66.

.and remaining half equal - a

A particle’ is acted upon by constant forces
47+ j-3k and 37 + j ~ k which displace it
i+ 2] +3k to

from a point the point

57 + 4 + k. The work done in standard units-

by the forces is given by :

(a) 40 (b) 30

(c) 25 (d) 15

If _ai), _i; _3 are non-coplanar vectors and X is a
real number, then the vectors 2+2B+ 3?,
2B +47¢ and (2h - 1}? are non-coplanar
for :

(a) all values of &

(b) all except one value of &

(c) all except two values of L
(d) no valuc of &

—
Let u,
i _n?] = 3. If the lsarojection_{.lr> annng is equal to

3
V. W be such that | U |=1,|V|=2

that of w alongfl) and "?, W are perpendicular
- > =

to each other. then| 4 — v + w|equals :

(@) 2_ (b) v7

(<) \.14 (d) 14

Let a, b and < be non-zero vectors such that

(3 xB)x¢ —|"3]Jc|? If81sthcacute
angle between the vectors B and c then sin 9 -
equals :
-

2 1 N2

(&) 3 (b 3

3 2v’2

© % @ %2

Consider the following statemenrs :
{1) Mode can be computed from histogram
(2) Median is not independent of change of
scale
(3) Variance is independent of change of
origin and scale
Which of these is/are correct ?
(a) Only (1) (b) Only (2)
(c) Only (1) and (2) (d) (1), (2) and (3)
In a series of 2n observations, half of them equal a
. If the standard
deviation of the observations is 2, then| a| equals :
1 —
@ (b V2

A
© 2 @ 2

67. The probability that A speaks truth is 4/5 while
this “probability for B is 3/4. The probability
that they contradict each other when asked to
speak on a fact, is :

@ = ®
20 5
7 4
() 20 (d) 5

68. A random variable X has the Drobabxhty
distribution :

x: 11 l2 Js [4 s 6 |7 |8

P(X):|0.15 {0.23 |0.12 |0.10 {0.20 10,08 0.07 |10.05
For the events E = {X is a prime number} and
F ={X < 4}, the probability P(E « F)is :

(a) 0.87 (b) 0.77
{c) 0.35 (d) 0.50

69, The mean and the variance of a binomial
distribution are 4 and 2 respectively. Then the
probclbility of 2 successes is :

@ D4
256 256
128

(© 256 (d) -2_56

70. With two forces acting at a point, the maximum
effect is obtained when their resuitant is 4N. If
they act at right angles, then their resultant is
3N. Then the forces are :

(@) 2+~2) Nand (2-+2) N

(b) (2++3) Nand (2-+3)N
(5. 143 _1 53)

() L2+ J2| Nand| 2 2\.-1)N

(d) (24 = J3] Nand [2%4’5] N

71. In a right angle AABC, £A=90° and sides
a, b, care respectively, 5 ¢cm, 4 cmand 3 cm. Ifa
force _l? has moments 0, 9 and 16 in N ¢cm unit
respectively about vertices A, B and C, the
magnitude ofhl_=> is:

(a) 3 (b 4

() 5 (d) 9

72. Three forces _lg, 3 and T){ acting along IA | IB

-and IC, where [ is the incentre of a A ABC, are

in equilibrium Then T’) :3 : “ﬁ is:

(a) cos 4, cos B

2

A B .
= :sin — :sin

3
E
g MESgs g

(b) sin
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73.

A B C
(c) 5‘-“3"2—.-3‘3‘35-56‘-'"2—

s W B, ¢
(d) cosec 5 : cosec 5 cosec 5

A particle moves towards cast from a point A to
a point B at the rate of 4 km/h and then
towards north from B to C at rate of 5 km/h. If
AB =12 ki and BC = 5 km, then its average
speed for its journey from A to C and resultant
average velocity direct from A tw C are
respectively :

(a) 1} km/h and ITE km/h
®) 1743 km/h and -1-% km/h

() % km/h and -];; km/h

74.

75.

(d) 1;’ km/h and %7 km/h

A velocity 1/4 m/s is resolved into two
components along OA and OB making angles
30° and 45° respectively with the given

. velocity. Then the component along OB is :

@) 5 m/s ®) 7 (3-Dms
© s @ 3 (& - VDnvs

If t; and t, are the times of flight of two
particles having the same initial velocity u and
range R on the horizontal, thent? + t£ is equal

o .
(@ u’/g (b) 4u®/g*
(©) u*/2g @ 1
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my PHYSICS AND CHEMISTRY

WNSWERS

1. (¢ 2. (a) 3. (o) 4. (a) 5. (c) 6. (b) 7. (@ 8. (d)
9. (a) 10. (b) 11. (@) 12. (b) 13. (b) 14. (o) 15. (b) 16. (a)
17. (¢ 18. (d) 19. (a) 20. (b) 21. (a) 22. (d) 23. (b) 24. (o)
25. (c¢) 26. (b) 27. (o) 28. (b) 29. (b) 30. (a) 31. (a) 32. (d)
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105. (b) 106. (c) 107. (c) 108. (d) 109. (c) 110. (d) 111. (a) 112. (o)
113. (c) 114, (d) 115. (¢) 116. (¢) 117. (a) 118. (b) 119. (a) 120. (a)
121. (b) 122. (¢) 123. (a) 124. (d) 125. (@ 126. (c) 127. (d) 128. (a)
129. (b 130. (¢) 131. (a) 132. (c¢) 133. (d) 134. (c) 135. (c) 136. (b)
137. (a) 138. (c¢) 139. (d) 140. (d) 141. (a) 142, (b) 143. (a) 144. (o)
145. (d) 146. (b) 147. (¢) 148. (a) 149. (b) 150. (c) .
w MATHEMATICS
1. (@ 2. (a) 3. (o 4, (d) 5. (b) 6. (d) 7. (d) 8. (a)
9. (b) 10. (o) 1. 12. (c) 13. (b) 14. (a) 15. (¢} 16. (b)
17. (a) 18. (a) 19. (b) 20. (b) 21. (a) 22, (d) 23. (o) 24, (a)
25. (d) 26. (b) 27. (b) 28. (b) 29. (o) 30. (o) 31. (d) 32. (b)
33. (a) 34. (a) 35. (b 36. (b) 37. (d) 38. (a) 39. (c) 40. (b)
41. (a) 42. (a) - 43. (o) 44, (b) 45. (a) 46. (d) 47. (o) 48. (d)
49. (b) 50. (a) 51. (a) 52. (a) 53. (a) 54. (b) 55. (o) 56. (c}
57. () 58. (a) 59. (d) 60. (d) 6l. (a) 62. (c) 63. (c) 64. (d)
65. (c) 66. (¢} 67. () 68. (b) 69. (d) 70. (c) 71.  (c) 72. (a)
73. (a) 74. (d) 75. (b)
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S Pliysics

1.

2. From given information a= — kx

3.

HINTS @9 soLuTions

By Newton’s formula
F B
=A@, /42)
.. Dimensions of
dimensions of force
~dimensions of area x dimensions of

velocity gradient
[MLT™?%] e
=~["I:2]—[“l”‘"f]h=[ML k.

where a is
acceleration. x is displacement. and k is a
proportionality constant,

v dv
& -k
= vdv=-kxdx

Let for any displacement from 0 to x, the
velocity changes from v, to v.

v x
= J-andv=~f0kxdx
- v2 — v} - kx?
2 2
= - v - ve ). mkx?
2 B 2
= AK o x?  [AK is loss in KE]

Second law of motion gives

. 1 -2
s=ul + 2gT

A
=0
or h=0+ 2 gT? (1 =0) T f“
i :
@) s
' & h T .
Attzigs,
2
s—0+12g({§) y ot=T
N s_l T_"‘ Ground
Sgbig
& _2h 2h
= 5= e X — T = J—-
1 g &

s~-h-m
9
Hence, the position of ball from the ground
-p.h_8h
- 97 9
- —
(AxB)=(B xA) (given)
e N e 4
= (AxB)-(BxA)=0
A e Y
(AxB)+(AxB)=0
- - -
["(BxA)=-(A xB)]
- = =
= 2(AxB)=0
= 2ABsin =0
= sin®=0

— —
[]A|=A#0,|B|=B#0]
6=0 or =

We know that range of projectile is same for -
complementary angles i.e., for 0and (90° - §).

T, = 2u sin 0
g
T 2u 8in (90°-0)  2ucos 6
. g g
. 2 .
g g W sin 20
b4
Therefore, T,T, = 2usin 0 2ucos0
b4 g
_ 2u” (25sin 0 cos 6)
= ___wgz_m
I_Zi,t (sin 29] 2R
g K
TT, <R

For a particle moving in a circle with constant
angular speed, velocity vector is always tangent

_ to the circle and the acceleration vector always

points towards the centre of circle or is always -
along radius of the circle. Since, tangential

vector is perpendicular to radial vector,

therefore, velocity vector will be perpendicular

to the acceleration vector. But in no case

acceleration vector is tangent to the circle.
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7. The braking retardation will remain same and
assumed to be constant, let it be @
From 3rd equation of motion, v* = u® + 2as

2
1stcase: 0= (GOX—-—] -2axs

18
o (60 x5/18)°

= - T
512

2nd case : 0 = [120 X 18] ~2axs,

- i (120 x 5/18)*

L 2a

s 1

. :q-;=z = 5, =45, =4%x20=80m

8. The force exerted by machine gun on man’s
hand in firing a bullet
= change in momentum per second on a bullet
or rate of change of momentum

40
(1000] x1200= 48 N

The force exerted by man on machine gun=
force exerted on man by machine gun = 144 N

Hence, number of bullets fired = 7148_4 =3

9. On releasing, the motion of
the system will be according
to figure. :

mg -T=ma ...(0)
and T — myg = myat ...(ii)
On solving ;
m —my
ml + m2
Here,
m, =5 kg, m, =4.8 kg,
g=98m/s

5-48
(5 48) 9.8

= -9--§ x9.8 =0.2 Tﬂ/s
10. Mass per unit lcngth

M :
. L I
% =2 kg/m l;am
The mass of 0.6 m .
of chain

g ...(iii)

=0.6x2=1.2kg
The centre of mass of hanging part
0.6+ 0
h=—2""=03m

2

Hence, work done in pulling the chain on the
table = work done against gravity force
W =mgh=12x10x0.3=3.6J
11. Let the mass of block be m.
Frictional force in rest position

R

mg sin 30°
mg cos 30°

F =mg sin 30°
[This is static frictional force and may be less
than the limiting frictional force]

10=mx10 x%
2x10
=10 e

12. Work done is displacing the particle

W=FTF=06i+3j+28.2i-D
=5x2+3x(-1)+2x0=10-3

=7J
13. Let the constant acceleration of body of mass m
isa.
From equation of motion
v = 0+ at 1
v s
= a=-+ (i)
t
At an instantt, the velocity v of the body
v=0+at
v "
=-1 (i
v & t (ii)

Therefore, instantaneous power
P =Fv=mav (. F = ma)

v %
-m(@)(2).
[from Egs. (i) and (ii)]

_mvit
e

14. When a force of constant magnitude acts on
velocity of particle perpendicularly, then there
is no change in the kinetic energy of particle.
Hence, kinetic energy remains constant.
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15. In free space, neither acceleration due to where R + h = orbital radius of satellite,
gravity nor external torque act on the rotating M, = mass of earth
solid sphere. Therefore, taking the same mass Thus, time period does not depend on mass of
of sphere if radius is increased then moment of satellite.
inertia, rotational kinetic energy and angular 20, Gravitational potential energy of body on
velocity will change but according to law of earth’s surface
conservation of momentum, angular GM ,m
momentum will not change. I
16. Man will catch the ball if the horizontal At 2 height h from earth’s surface, its value is
component of velocity becomes equal to the
constant speed of man i.e., U GM,m _ GM.m (- h=R)
Vo (R+h) 2R
Vg €Os 8= :
2 where M, = mass of earth,
= cos 0= 4 m = mass of body,
= R = radius of earth
= cos 8 = cos 60 . Gain in potential energy
0= 60° =l [ U )
17. Let same mass and same outer radii of solid __GMm GM,m
sphere and hollow sphere are M and R T2 U TR
respectively. _ GM,m  GM.m _GM.m eR’m
The moment of inertia of solid sphere A about TTTORTTTR T TR
its diameter GM,
2 z . [ &= 2 )
I AT g MR ...(1) R
1
Similarly, the moment of inertia of hollow =7 mgR
sphere (spherical sh;l]) B about its diameter 21. The necessary centripetal force required for a
Ig = 3 MR? ...(iD) planet to move round the sun
It is clear from Egs. (i} and (i), I, < 1. = gravitationazl force exerted on it
w ' : mv®  GM,m
18. The gravitational force exerted on satellite at a Le., o T
height x is R 1/2
= _G—%i V= (GM‘, )
A R+ Jr)2 R"™ o
where M, = mass of earth Now, T = 2mR _ MR x R™TY
Since, gravitational force provides the v GM,
necessary centripetal force, so, 2 n-1311/2
2 R* xR
GM,m _ my, = = 2n {-mGM_}
®R+x)P R+x) y
) ) R(rr +1)/2
(where v, is orbital speed of satellite) =2r e Y}
GM,)
GMEm _ 2 ( e
= (R + x) my, T me!l-fl)fz
gR*m GM, 22. Work done in stretching the wire
= R m (4] g = 2 ) .
R+ x) R = potential energy stored

B ng _ gR2 1/2
=t g [(R +|x)] "[{R T x)]

19. Time period of satellite

R + kY

T=2n e

x stress x strain x volume

F 1
)('Z XE x AL

Bol e pal v DO

1]

=
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24.

23. Retarding force acting on a ball falling into a
viscous fluid

F = 6mnjRy

where R = radius of ball,

v = velocity of ball

1 = coefficient of viscosity
FoRandF «v

Or in words, retarding force is directly

proportional to both R and v.

The excess pressure inside the soap bubble is
inversely proportional to radius of soap bubble
ie., P ocl/r, v being the radius of bubble. It

follows that pressure inside a smaller bubble is
greater than that inside a bigger bubble. Thus,
if these two bubbles are connected by a tube,
air will flow from smaller bubble to bigger
bubble and the bigger bubble grows at the
expense of the smaller one.

and

25. The time period of simple pendulum in air

I .
T=ty=2n 1}&] (i)
1, being the length of simple pendulum.
In water, effective weight of bob
w’ = weight of bob in air — upthrust
= PV =mg —m'g 27.
=pVg -p'Vg = -p)Vg
where p'= density of bob,
p = density of water
_(p=pY, (1.9
et ( p )_g__ [ p) 8
(il) 28.
_ 4 29.
1|7~ __1000 4-3
(4/3)x1000
=2 = t=2t,

26. Time period of spring

e

k, being the force constant of spring.
For first spring

For second spring s
£, =21 \Kk ) (i)
2

The effective force constant in their series
combination is

k= k1k2

ky + kg
~.Time period of combination

P {mﬁ(_k_z_z}

kiko
- 72 o Am Gy + kp) ..Giii)
kiky
From Egs. (i) and (ii), we obtain
< L mo i
ty +l2—41t kl + k
= t1+rz—4n m(} El—]
ky 2
5 r1+r§ 41t m (k, + ky)

kky
t2+t2 =12 [from Eq. (iii)]
In simple harmonic motion when a particle is
displaced to a position from its mean position,
then its kinetic energy gets converted into
potential energy. Hence, total energy of a
particle remains constant or the total energy in
simple harmonic motion does not depend on
displacement x.

As given
y =10"%sin [mm + 20x + %} ()

Comparing it with

y =asin (ot + kx + ¢)
we find, © =100 rad/s, k =20/ m

o 100

e T
Initial angular velocity of particle = @,
and at any instant ¢, angular velocity = o
Therefore, for a displacement x, the resultant
acceleration

..(i)

f=@k-aP)x

(1)

External force F = m (oF - 0?) x (i)

Since, F oc cos of (given)
. From Eq. (ii)

m (0 — ©>) x o cos ot ...(ii)



For nore materials visit ww. educati onobserver. con forum
Now, equation of simple harmonic motion 5.4 ROV R, NS
. x =Asin (ot + ¢) (V) v-1 (g)—l (Z)_l
att=0;x=A : 3 5
i 5
A=Asin (0+ = 2 -2, =
1 1(1 ¢) = i toy
= b= 3 2 8
= -1 2
x=Asin|ot + 2 = A cos ot (V) :
2 = . 4
Hence, from Egs. (iii) and (v), we finally get el
m(mg - ®%) A cos ot oc cos ot = T=§+ 1
1
= A —a—— 3
m (g — ©%) Hence, v=s3
30. For amplitude of oscillation and energy to be ~ 32. From Stefan law, the energy radiated by sun is
maximum, frequency of force must be equal to given by. P = ceAT*, assuming e =1 for sun.
the initial frequency and this is only possible in In st case, P, = oe x 4nR2 xT*
case of resonance. s 4
In resonance state @, = o, In2nd case, P, = ge x 4m (2R )" x (2T)
2 4
31. Mayer's formula is _ sieNAR RISl <0
Cp~Cy=R The rate at which energy received at earth is,
C =. A
) x
ol o 4nrZ, E
Therefore, using above two relations, we find where Ap = Area of earth
e IR s R g = Distance between sun and earth
Viy-1 So, In lstcase.£€1=4P12 x Ag
53
For a mole of monoatomic gas; y = g P
R 3 Ey=—2%- x Ay = 64,
Cy= &7y -T =35 R TR
7 33. Internal energy does not change in isothermal
For a mole of diatomic gas; y = 3 process. AS can be zero for adiabatic process.
‘ R 5 ' Work done in adiabatic process may be
“Cv=Grm-1 3R non-zero.
When these two moles are mixed, then heat 34. n, :Pl_"ﬁ
required to raise the temperature to 1°C is Kh
CV=§R+§R=4R . = 12Y2
: 2 2 2 2 RT2
Hence, for one mole, heat required is Valve closed
_ 4R IR [from ideal gas equation] 9.
2" .
Cy=2R e L —‘—!___l—
: R 1_ RT V,.P, T Vo, P, T
= y-1_ 2R 5 = PV
3 T Valve opened
= Y=g
2
Ailaiative ' ny + ny, =n + n, [moles of gas remain same)
1AV, PRV P
mAn, _ m om E[_:},—w%z]:ﬁa“vz)
Y=1  y3-1" y,-1 1 2

i~

Here,ﬂl ':1, I'Iz:]., Yl =§‘Y2=

P PVT, + P,V,T, "
S TTIngey o 0
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35.

36.

Internal energy of the system (air in two
vessels) remains same before and after opening
of valve, so

2 2 2
_ JuRT
jomg
= mly + Ty =y + )T
PV + PV, [P1 W P\ T
R T T, JR
— T= AV + .PEV-‘,‘)T,'I'2

PVT, + PVl

From Eq. (i) we can (ind the equilibrium
pressure also.

Initial momentum of surface
p=E
Sl -

where ¢ = velocity of light (constant).

Since, the surface is perfectly reflecting, so the
same momentum will be reflected completely
Final momentum

L

Pr== (negative value)

. Change in momentum

*£-£ =

Ap=ps - pi= c c

Thus, momentum Lrans[errcd to the surface is
; 2E
Ap' =] Ap| = —

Let the temperature of common interface be T °C.
Rate of heat flow

(9
| B
H, = {‘%L - —Gf;—-—

In steady state, the rate of heat flow should be
same in whole system i.e.,

and

KAT ~Ty) KA, =T)
4x X
T -T,
= —-'""—2 1 —T2
= T-T,=2T, - 2T
= = ﬁ&gﬂ (D

37.

Hence, heat flow from composite slab is

g0
_KA 2T, + T _KA .. (i)
=X [Tz 3 1) ax T
[from Eq. (D]
Accordingly, .
H=[£—Q&—;-M1 f (i)

By comparing Egs. (ii) and (iii), we get
f= 3

For total internal reﬂection from glass-air
inlerface, critical angle € must be less than
angle of incidence.
Le., C<i

C < 45°

=

or (- Li=45%)

~
L

. 45°
LSy

B

Butn= F.l—:::» C =sin"
sinC

1(1
n
sin~! (l) < 45°
n
—1~ < sin 45°
n

-
sin 45°
O,
(1/+2)
n>2

A plano-convex lens behaves as a concave
mirror if its one surface (curved) is silvered.
The rays refracted from plane surface are
reflected from curved surface and again refract
from plane surface. Therefore, in this iens two
refractions and one reflection occut.

Let the focal length of silvered lens is F.

=

11,11

R e e 7
=.%+_,
[ fm

where, f = focal length of lens before silvering
f,, = focal length of spherical mirror
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39.

40.

% = % i % @
_ (~R=2f,)

1 1 1 o

Now, -};:(p —1)(R—1~R—2) .. (i)

Here, Ry =, R; =30 cm

1 1 1
T_(1.5—1)(£—§6)
1__05__ 1
i FT730° 60
= f=—60cm

Hence, from Eq. (i)
1 2 2 6
F 60 30 60
F =10cm

Again given that,

size of object = size of image

= O=]
v o : v
I 7 1 —=-1
i it
= v=-—u
Thus, from lens formula
T A
F v u
1 1 1
10 -u u
1__2
10 " wu
u=-20cm

Hence, to get a real image, object must be
placed at a distance 20 cm on the left side of
lens.

The particular angle of incidence for which
reflected light is totally polarized for reflection
from air to glass, is called the angle of
polarisation () {Brewster's law).
Accordingly,

n=tani,
= i, =tan"! (n)
where n = refractive index of glass.
For possible interference maxima on the
screen, the condition is

d sin 8 =nh LD
Given ; d = slit - width = 2X '
s 2% sin O=nh
= 2sinb=n }
The maximum value of sin 0 is 1, hence,

n=2x1=2

41.

42.

43.

Thus, Eq. (i) must be satisfied by 5 integer
values tfe, -2 -1,0,1,2. Hence, the
maximum number of possible interference
maxima is 5.

In vacuum, g; = 1

In medium, £=4

So, refractive index

H=4JE/ g

=J4/1=2
A _A
Wavelength | A= )
and wave velocity v=-S=5
o 2

Hence, it is clear that wavelength and velocity
will become half but frequency remains
unchanged when the wave is passing through
any medium.
Let the spherical conductors B and C have same
charge as g. The electric force between them is
1 g
" dmy 2

r, being the distance berween them.

When third uncharged conductor A is brought
in contact with B, then charge on each
conductor

+

G4 =g =l qu
_0+q_g
T2 T2

When this conductor A is now brought in
contact withC, then charge on each conductor
+ Q-
Gy =4c = 44 2 dc
_@/2+g
2
3q

4
Hence, electric force acting between BandC is
1
F'=

L. L9/ G40

T 4ng, P

I B Sl

T8 |4ng 2| 8
Ler a particle of charge g having velocity v
approaches @ upto a closest distance r and if

- the velocity becomes 2v, the closest distance

will be ',
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The law of conservation of energy yields,
kinetic energy of particle = electric potential
energy between them at closest distance of

approach.
1,21 @
or 5 v = i 7
Lo g -
or 5 =k = )
k = constant= .
B "~ 4ng,
and 1 m@vy =k 9} i)
Dividing Eq. (i) by Eq. (ii),
1,- vg qu
2 — T
1 2 kQg
3 m(2v} =
= Lar = =L
4 7 T4

44. The system is in equilibrium means the force
experienced by each charge is 0. It is clear that
charge placed at centre would be in
equilibrium for any value of g, so we are

Feahg
k/Fm
45°
D a cl/ YN, F
e KN ) o) co
‘\\ (,’
\\ -
. p
g,
a ;d: a
\réa// O\\\
/’, \‘\
II/ \\\
A
-0 a o

considering the equilibrium of charge placed at
any corner.

Fep + Fpy €0s 45° + Fy cos 45° =0
1 Q) 1 CQEQ 1

= . , T i S VA
4negy a? dngg  (V2a) J2

1@ 1 Q@
T Ame, & | Aneg 207 V2

= 2J§Q+Q—4q=0

= 4g=(2V2+1)Q
= q=(2v"_?.+1}%—

45. The full cycle of alternating current consists of
two half cycles. For one half, current is positive
and for second half, current is negative. Therefore,
for an AC cycle, the net value of current average
out to zero. While the DC ammeter, read the
average value. Hence, the altermating current
cannot measured by DC ammeter.

46. The equivalent of the given circuit can be drawn as

r lgﬁ‘ A
1,50
=1t
i B )
U
150 150
30

. . .—_fl_l i
6V
30 1.50
30
= ——ainin =
ke - ‘_‘ |__+ p—
IH 6V 0%

Hence, current supplied by the battery is
gl e B
R

=4A
47. Let resistances are R; and R,
thenS=R; + R,

__RiR,
and P = R, + R,
_nx Rl& _
(R, +Ry)= R [from S = nP]
= (R, + Ry)* =nR,R,
RZ+R}+2RR,| [R, R, }
= s S f ] =] —& 4 2
e [ RiR, R, "R
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48.

49.

50.

We know,

Arithmatic Mean > Geometric Mean
R ,R
——————R2 Rl = BHL * Bz
2 “YR, "Ry
= i + 0% z2
Ry, Ry
So, n (min. value) =2+ 2=4

Since, voltage remains same in paraliel, so,

: i1\-- = -§ x g 2
i, 4 13
1
Hence, T =

Meter bridge is an arrangement which works
on Wheatstone’s principle, so the balancing
condition is.

—
-

R
3
where [, =100 - [,
Istcase: R=X,5=Y,[, =20 cm,
L, =100 - 20 = 80 cm
X 20 .
Y 780 )
Iind case : Let the position of null peint is
obtained at a distance ! from same end.
SR=4X,8=Y,L=11,=100-1
So, from Eq. (i)
4x 1
Y 100-1
X _ 1
Y 40100-D
Therefore, from Egs. (i) and (ii)
L _20

57

=

L (if)

=

= [=100 -1

= 21=100

Hence, { = 50 cm

They are the resistors made up of semiconductors
whose resistance decreases with the increase in

temperature. This implies that they have

51.

52.

53.

54.

negative and high temperature coeflicient of
resistivity.

They are usually made of metal oxides
with high temperature coefficient of resistivity.
Let time taken in boiling the water by the
heater ist s. Then

Q =msAT = I—} = msAT

836 :
Zé't =1 X1000(40—]0)
836 . ..
'4—-5 t =1000 x 30
1000 % 30x 4.2
t =g - 150 s
E = af + bo* (given)
For neutral temperature (6,), % =0
= a+2b@, = :
= 0,=—
n-— Qb
~__700 (.4 o000
0, = 5 ( b =700 CJ
=-350°C< 0°C

‘But neutral temperature can never be negative
(less than zero) ie., 0, ¢ 0°C.

Hence, no neutral temperature is possible for
this thermocouple.

Mass of substance liberated at cathode
m = zit
where, z = clectro-chemical equivalent
=3.3x1077 kg/C
i = current flowing= 3A,
t=2s8
~m=33%x10"7" x3x2=19.8x10"7 kg

Let R be the radius of a long thin cylindrical
shell.

To calculate the magnetic “induction at a
distance r (r <R) from the axis of cylinder, a
circular shell of radius r is shown':

Since, no current is enclosed in the circle so,
from Ampere’s circuital law, [nagnetic
induction is zero at
every point of circle.

Hence, the magnetic

induction at any point ‘
inside the infinitely long

straight thin walled tube -

{(cylindrical) is zero.
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55.

56.

57.

The magnetic field at the centre of circular coil
is

_Hol
B 2r
where r = radius of circle =§IE ¢ 1=2mr)
Mol 2n
B= 20
L (D)

When wire of length { bents into a circular
locps of n turns, then

[=n x2ur
= T
Thus, new magnetic ﬁe_ld ‘
B = ug:t .= p(;zm & 1 ><121-r
= % x n? :
=n?B [from Eq. ()]

The magnetic field at a point on the axis of a
circular loop at a distance x from the centre is

LloiRz

Given: B=54puT, x=4cm, R =3 cm
Putting the given values in Eq. (1), we get
__Roix(3
5 (3% + 42)72
= 54 = ol Mol
2025%%  2x(5)°
. 54 x2%125
Kol = _'“'Z)'"—
tot = 1500 uT-cm ..(il)

Now, putting x = 01in Eq. (i), magnetic field at
the centre of loop is

p=toR® _pol 1500
2R? 2R 2x3
=250puT. [from Eq. (ii)]

Force acting between two current carrying
conductors
Ho I :

. ‘F= 2—; Ldg l e
where d = distance between the conductors
I= length of each conductor

F,:;Eg:_?-jl)(fz)_l
2n (3d)

__bo 2hly 1

Again

2r 3d (D

58,

59.

60.

" Thus, from Eqs. (i) and (ii})
F' 2

F 3
. 2

i 3

The time period of oscillations of magnet

T=2n \[(%I’j w(®

where I = moment of inertia of magnet
L2
t3
(m, being the mass of magnet)
M = pole strengthx L

=

and H = horizontal component of earth’s
magnetic field.

When the three equal parts of magnet are

placed on one another with their like poles

together, then

1 (m Ly
I —E(‘g]x(g) x3

_lml? 1
T12 9 79
and M' =pole strengthx%xS
=M
. 179
Hence, T'=2n [MH]
= T'=%XT
o2
T -35

Electromagnets are made of soft iron. The soft
iron has high retentivity and low coercivity.
In an LCR series ac circuit, the voltage across
inductor L leads the current by 90° and the
voltage across capacitor € lags behind the
current by 90°.

3

Vi

VClF

¥

Hence, the voltage across LC combination wil
be zero.
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61.

62.

The rate of change of flux or emf induced in the

P _ do
coil 15 e=-n md.'_‘
! ; il wee _d‘b
. Induced current { = R T dr

Given:R'=R + 4R =5R,do =W, - W, dt =t.
(Here, W, and W, are flux associated with one
rn.)

Putting the given values in Eq. (i), we get

fme Wy - W)
t

The flux associated with coil of area A and
magnetic induction B is

b=BAcos©
= %Bm—z cos wt [ A=
di
Cinduced =~ 3:.2

d (1
T [5 Bar? cos mt)

= %—Bm’2 o sin ot

&
Power P = —~—““R“°*’"

_ B*r*r"e” sin® ot
4R

Hence,
P,

mean = <P >

= B n*rie? 1
o]
(Jt‘htrzn:zl)2
=
In the condition of resonance

s .
LSS ot )—2}

1 :
or Q)L = —-(’;E‘- .-.(1)

Since, resonant frequency remains unchanged,
s0, VIC = constant
or LC = constant
il L lCI = L ').CQ
= LxC=L, x2C
L

= LZ_—""

2

64. The emf induced between ends of conductor

e= % Bol?

=%x0,2x10_4 x 5 x (1)?

=0.5x10"*V
=5x10"° V =50V

65.

66.

67.

68.

Einstein’s photoelectric equation is

KE. = hv - (i)
T A
K.E.
o P
o=p| i

The equation of line is
y=smx+c -
Comparing above two equations
m=hec=~¢
Hence, slope of graph is equal to Planck’s
constant (non-variable) and does not depend
on intensity of radiation.

...(if)

hc
v b
g ohe_66x10"* x3x10°
) 4x1.6x10""

=310 nm
In steady state, -AF=qE
electric force on drop

= weight of drop

gE =mg
mg

= q= "*E—

_9.9x10"" x10

3x10* 8

=3.3x10"® ¢

Law of conservation of momentum gives
m]‘r’l = mz‘v'z
— LTI}
m2 ' Vl

But m= % n r3p
or mecr’

my __rz__v?_

my, g W
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69.

70.

71.

72,

O Crenistry MO

76.

As given
H? +,H? —> ,He* + energy
The binding energy per nucleon of a deuteron
oH)
=1.1 MeV
. Total binding energy of one deuteron nuclus
=2x1.1=2.2 MeV
The binding energy per nucleon of helium (,; He*)
=7 MeV
- Total binding energy
= 4x7=28 MeV
Hence, energy released in the above process
=28-2x2.2
= 28— 4.4=23.6 MeV
According to law of conservation of energy,
kinetic energy of ¢-particle ' '
= potential energy of a-particle at distance of
~ closest approach
| 1 a9

Le., imv zm—r—
9x10° x(2¢) x(92¢)
r

. 5MeV
( ]—2, mv? =5 MeV]

- 9x10% x2x 92x (1.6x 10” )
5x10°%x 1.6x 107"
r=53x10"" m~ 10" ?cm
When forward bias is applied on npn-transistor,
then it works as an amplifier, In forward biased

npn-transistor, electrons move from emitter to
base and holes move from base to emitter.

For a transistor amplifier in common emitter
configuration, current gain

- hfe
77 1+ he Ry
where hy, and h,, are hybrid parameters of a
transistor.

A

73.

74.

75.

B} 50
1+25x107% x1x10°
=-48.78
We know that resistance of conductor is
directly = proportional . to  temperature
i.e., R «cAt), while resistance of
semiconductor is inversely proportional to

i =

; 1
temperature |i.e., R c—|.
At
Therefore, it is clear that resistance of
conductor decreases with decrease in
temperature or vice-versa, while in case of

semiconductor, resistance increases with
decrease in temperature or vice-versa.
Since, copper is , pure conductor and

germanium is a semiconductor hence, due to
decrease in temperature, resistance of
conductor  decreases  while  that  of
semiconductor increases.

According to Pauli’s exclusion principle, the
electronic  configuration of number of
subshells éxisting in a shell and number of
electrons entering each subshell is found.
Hence, on the basis of Pauli’s exclusion
orinciple, the manifestation of band structure
in solids can be explained.

When p-end of p-n junction is connected to

- positive terminal of battery and n-end to

negative terminal of battery, then p-n junction
is said to be in forward bias. In forward bias,
the more numbers of electrons go from
n-region to p-region and more numbers of holes
go from p-region to n-region. Therefore, major
current due to both types of carriers takes place
through the junction causing, more
recombination of electron hole pairs thus
causing reduction in height of depletion region
and barrier potential.

Any sub-orbit is represented as nlsuch that nis
the principal quantum number (in the form of

 values) and lis the azimuthal quantum number

(its name).
Valueofl<n, 1 0 1 2 3 4
B ., spdfg

h

Valuéofm: -L-1+1....... 1 B + 1
i il
Value of 5 : +20r 5

Thus for 4f : n=4, 1=3, m=any value
between - 310 + 3.
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77. ECofCr (Z = 24)is In this set all have 18 electrons, thus
n l isoelectronic.
182 1 0 82. While moving along a group from top to
25 . 2 0 bottom, acidic nature of oxides decreases and
2p 2 1 along a period left to right, acidic nature
32 3 0 increases.
3p° 3 1 Al Si P S
3d° 3 2 Z 13 14 15 16
4s' 4 0 AlLO,; S0, PO, SO,
Thus electrons With I=1,arel2 amphoteric  acidic max. acidic
with[=2, are 5 Thus Al,O, < Si0, < PO, < SO,
78. All the ions belong to same period thus for g3 Bond length is inversely proportional to
them cations will be smaller than anions. Now, bond-order, Bond-order in NO* = 3
9. = . 5 1
0“" and F " are isoelectronic and s, « 7 NO = 2.5
Thus ionic radius of 0% (Z=8)>F (Z=9) Thus bond length in NO > NO*
1 - -1 1 84. O (g)+e — 07 (g), AHP = 844 kJ mol™
Gl el Al n? n2 This process is unfavourable in the gas phase
1 1 because  the  resulting increase in
=1.097 x 10/ [7 - «-5:[ electron-electron repulsion overweighs the
17w stability gained by achieving the noble gas
1
= m=9.11x10"%m configuration. .
R 109 85. H,BO, has structure
=91.1x10"" m
-9 Sp?' $p2
=91.1 nm (Inm=10"" m) ~— PR
80. _ H—0—B—Q0—H
. Bond
Species | Structure | lp | bp | VSEPR angle :0—H
HS /’S' 214 }BL]; o0 Boron has three bonds thus sp” hybridised.
H . - '\H bp-bp Each oxygen has two bonds and two lone pair
hence sp” hybridised.
NH, o 113 |lpbp 107° . . . . 3
A L 9 bp-bp 86. Tetrahedral structure is associated with sp
H yg H _ hybridised central atom without any lone pair.
BF, i G 13 bpbp | 120° The structure of all the compounds given are as
F—B g
g follows :
SiH, H 0|4 |bpbp |109°28° QQ .
/Sl’—H XeF, Xe/ distorted
H I\H F/ I R £ octahedral
Thus bond angle H,S < NH, < SiH, < B[, , o F
[Ni {CN}4] ' square planar
81. Electron gained
Species Z or lost in the|Electrons O
formation
= Sk, F—S—F distorted
K 19 -1 18 ~ I trigonal
CaZ 20 _9 18 F F bipyramidal
s> 21 -3 18 T"
s A el L BF, % B\  tetrahedral
F | 2
F
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(n 1)d ns2 .4(asm Ni)

(ﬂ - 1)0' ns?
{n—1)d .Il.. . 6 {asinCr)
(n-1a°  ns
(n=1) d3n52 .l. . 5 (asin V)
(n— 1)d ns?
1)d° n52 “7 (as in Mn)
(n - 1)d5 ns?

88. Average KE = % RT /N,
(KE)ecT
. 313
S (K]:‘)B]:l/(KE}Zg:l = 2—9‘5

89. sp’d® hybridisation has octahedral structure

such that four hybrid orbitals are at 90° w.r.t.
each other and others two at 90° with first four.

= %,.j

90. Boiling point
=T, (Solvent) + AT, (Elevation in bp)
AT = mLK';, :
where, m is the molality (= Molarity M)

i, the van't Hoff factor =[1+ (y - 1) x}
K, molal elevation constant.
Thus AT, =i
Assume 100% ionisation
(a) mi (Na,S0O,) = 0.01x3=0.03
(b) mi (KNO3) = 0.01x2=0.02
() mi (urea) = 0.015
(d} mi (glucose) = 0.015
'91. F, has the most negative AG® value which is
dependent on hydration enthalpy.

92. van der Waals’ equation for one mol of a gasis
]:P + —}w -bj =RT
v?

where b is volume correction. It arises due to
finite size of molecules.

93, H,PO, is a tribasic acid, thus ionising in three
steps :
.  H,PO,==H" + H,PO;
. H,PO;===H' + HPO}

94.

95.

96.

97.

IIL. HPO; == H" + POy
Conjugate base is formed when an acid loses its
proton. Thus HPOE' is the conjugate base of

H,PO; (which is an acid in step II, but is the
conjugate base of HyPO , in step I).
Avogadro’s number

N, = 6.02x 10 = 1 mol
. 6.02 x 10** molecules = 0.001 mol in 100 mL

(0.1 L) solution

.. Molar concentration
mol _0.001

“VolumeinL 0.1 SO

H,PO, is a dibasic acid (containing two
ionisable protons attached to O directly).
H,PO, == 2H" + HPO?

0.1 M H;PO, = 0.2 NH;PO,

0.1 M KOH = 0.1 N KOH
NV =N,V
(KOH) (H;PO3)
0.1%; =0.2x20
V) =40 mL

In CH,CH,OH, there is intermolecular

H-bonding while it is absent in isomeric ether

CH;0CH,

e Larger heat - is required to vaporise
CH4CH,OH as compared to CH,OCH,, thus
(a) is incorrect.

® CH,CH,OH is less volatile than CH,OCH,,
thus vapour pressures are different, thus (b)
is incorrect.

¢ bp of CI,CH,0ll >
incorrect.

Densiry =

and

CH;0CH,, thus (c) is

mass N .
—=>". due to ideal behaviour at a
volume

given temperature and pressure volume and
molar mass are same. Hence, they have same
vapour density.

Water and hydrochloric acid ; and water and
nitric acid form miscible solutions. They show
negative deviation,

In case of CH,COCH, and CHCIl,, there is
interaction berween them, thus force of

attraction between CH,COCH, ... CHCl, is
larger than between CHCl, ... CHCl; or
CH;COCH, .... CH,COCH; and thus vapour

pressure is IEbS than expected.—a negative
deviation.

In case of CH,OH, there is association by
intermolecular Hmbondmg When benzene is
added to CH,0H, H—bonding breaks and thus
force of arrraction between CH;OH and
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benzene molecules is smaller than between For first order :
CH;0H or benzene molecules (in pure state), ke 2.303 g o
Vapour pressure of mixture is greater than t a- xJ
expected—a positive deviation. 2.303log 2 _ 2.303 0.1
CHy  CH;  CH, TUTET T %0025
| & | & i _2.303,
O—H....0—H....0—H.... == log 4
e = izt (B . 2.303log 2 2x2.303log 2
98. (a) p, = X, p°4 true 15 t
(b) m = IMRT = MRT . t =30 min
true (if van't Hoff factori =1)  103. In the expression for equiibrium constant
©@i=[1+(-1x] (K, orK_ ) species in solid state are nor written
Ly = number of ions (i. e, their molar concentrations are taken as 1)
x = degree of ionisation Pa(s) + 50,(g)== P,0,,(s)
i = 3for BaCl, x =1 (strong electrolyte) Thus, .= _“1_-5'
i = 2for KCl x = 1 (strong electrolyte) (G
i =(1+ x)for CHyCOOH x << 1 (weak) 104. K, =K _(RT D i
i =1 for sucrose (non-electrolyte) B cemen R T
 (for BaCl,) > KCI > CI1,COOH > sucrose e g?‘;ﬁi[éf’:z;‘f‘;?;zﬁfo"” BERGSER
Thus (c) is also true. CO (g) +Cly (g)—-» COCL, (g)
(d) AT = Kem. KR - Bnd .
K; is dependent on solvent, K =K (RT) !
I"hu:. freczing points [=T (solvent) - AT) are K"’ ¢
different. = (RTY! -
Thus (d) is false. - K T @®D)
99. When equal number of cations and anions 105 Ny(g) -+ 0,(g)¥= 2NO(g)
(such that charges are equal) are missing [NOl "
(INa’, 1 Cl7/1 Fe*", 21" ) c‘mz]”[o—,]“‘ e
Itis a case of Schottky defect. 1
] NO === 5 N, (g) + 5 (2]
100. Work done due to change in volumc against 2
constant pressure is , -[Nz]J & [QZJW-
TR v, - V) K, &=t ['Nc_)| |
— -1 x10° N2 (1x10% -1x107%) m’ ! !
=900 Nm=— 900 J (1Nm=1J) VK, \f;'g'.fo“.':a =50
101. Any cell (Ii'ke fuel (':elll)‘ works when potential 56 24 5o
difference is developeéd. Rate = & [A][B]
102. Order=1

Concentration changes from 0.8 M to 0.4 M in
(50%) 15  minutes thus half-life s
=15 minutes= T,
A change from 0.1 M to 0.025 M is 75% and for
first order reaction

Toy =2xTgy = 2%x15= 30 min

OR
Tsy =15 min
2.303log 2 2.3031log 2
O ks pocbind - S B L b
Tepy 15
a=0.1M

(a-x)=0.025M

It represents second-order reaction.

Thus unit of k is M~ !

s.(a) is false

Ty, is dependent of concentration but not

constant
. (b) is fals
1 d[A] d[f:'] Al
e e thus (c) is correct

107. Sn(s) + 2Fe* (aq) > 2le®' (ag)+ Sn*' (aq)
Emt F “red .
= k.‘-}m’ﬁuz" = J'?:I"t-‘;,‘i-'{-p"'
Given Eo =-0.14V

sn?* ssn
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ESn/Sn"“
Eppoe g =077V
E.y =0.14+0.77=0.91V
For the solute A,B, = x A + yB
K=oy 2iGy e
MX,— M*" 44X~

=+ 014V

108.

x=1y=4
K, =4 Q) @Y = 2565°

. _I_(.m /5
256

Relation between K., and E;, is

° 2.303RT
Een ==— 5 — log K,
0.0591
T
0.0591"
1 log K,

109.

Eeoy = (at 298 K)

log K.,

0.591 =

log K,, =10
& 10
Keq =1x10

1:C(s)+ O,(g)—— CO,(g) AH =-393.5 kJ
I:Co(g)+ % 0,(g) — CO,(g),

110.

AH =-283.0kJ
I-11 gives

Hi : C(s) +_%02(g) —> CO(g), AH=—-110.5kJ

This equation III also represents formation of
one mol of CO and thus enthalpy change is the
heat of formation of CO (g).

111. By Kohlrausch’s law

A;aBr = A;a(‘.l + A:(Br - A;(Cl
=126 + 152- 150
. =128 S cm? mol™
112. Zn(s) + 2H' — Zn*" (ag)+ H,(g) -
[Zn*"]

Reaction quotientQ =
[H'7?

Corresponding cell is
Zn| Zn? ;) || HY (aq)| Pt (H,)
- + .

anode cathode
o 0.0591 Zn*
=Eep -—5 log {[1'1+]2]

113.

- 114,

115.

116.
117.

118.

119.

120.

121.

122,

H")?

[Zn*"]

If H,80, is added to cathodic compartment,
(towards reactant side), then Q decreases (due
to increase in H*),

Hence, equilibrium is displaced towards right
and E,, increases.

Helium is not used to produce and sustain
powerful superconducting magnets. All others
are the uses of helium.

Normal optimum temperature of enzymes is
between 25°C to 40°C hence (a) is false.
Similarly (b) and (c) are also false. Enzymes
have well defined active sites and their actions
are specific in nature.

Mg, N, (s)+ 6H,0 (1) —

1 mol
3 Mg(OH), + 2NH,(g)
2 mol
Froth-floatation is used to concentrate sulphide
ores [Galena (PbS}].
Be (Z = 4) has maximum covalency of 4 while
Al{Z =13) has maximum covalency of 6.

0.0591 lo
P g

o
:'Ecei.l +

AlCl; is covalent but in water, it become ionic
due to large hydration energy of A1°*.

AICl, + 6H,0 === [Al(H,0)s]** + 3CI°
As femperature decreases, white tin (B-form)

- changes to grey tin (c-form).

13.2C
oa-Sn=—f-5n

o-Sn has a much lower density.
o
¥ ——
Mo M0 T
EF&“HFE2+= + 0.77 v
ECO}, sap = 197V
More negative value of E,, indicates better

reducing agent thus easily oxidised. Thus

oxidation of Cx** to Cr®* is the easiest.

CuS0,; + 2ZKI—— Cul, + K;80,

unstable
2Cul, — Cuyl, +1,

Thus Cul, is not formed.
_,J'CN‘ is a better complexing agent (C) as well as
" a reducing agent (A)

E + 157V

¢ Thus properties (A) and (C ) are shown.

Property (C) : Ni?* + 4CN™ — [Ni(CN),]*
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il
Property (A) : CuCl, + 5KCN —
" :
K,[Cu(CN),] + 12 (CN), + 2KCl
(CN™ reduces Cu** toCu*)

123. Co-ordination number is the maximum
¥ covalency shown by a metal or metal ion. It is
the maximum number of ligands attached to

metal by sigma bonds or co-ordinate bonds.
124,

(a)

Fe?*in A |1

Fe®* .[Ar} “ D El:lj
ag® 4s 4p

strong ligand
CN™

dzspa inner
d-orbital complex

HIIDI

(b)

M2t [Ar] I—[

4p
(cmﬁ

inner d-orbital complex

©

co* g ML ]
3d° 4s 4p

" O
NH,is a P sp’

strong ligand inner d-orbital complex

(d

v RTRE IDi l | |

34°

In this case also NH; is a strong ligand but
electrons remain unpaired since only one

orbital is left vacant in 3d. Thus

ijinn[slusn

Feccr™ 1an (111111 I_'

- [T [] [ m

[rxu(r\:Ha)s]z+

'45“ 4p" T 4d
spaa‘z

outer g-orbital complex

125. Chlorophyll contains Mg, hence (a) is incorrect
statement. ”

126. + 3and + 4 states are shown by Ce in aqueous
solution. Thus statement (c) is incorrect.

127. [Co(en),Cl,] forms optical and geometrical
isomers.

128. Asin Q. 124, number of unpaired electrons in
[Fe(CN)s]*is zero.

Thus magnetic moment
=yn(n+2)=0BM
(n = unpaired electrons)
nin[MnCl,]*" = 5 35 BM
nin[CoCl,]* = 3,415 BM
129. 33*M — IN + 23He

X =230

Y =88
2ON—s 2L + 2% BN

A =230

=n+p
B=86=p
n=144

130. Ify number of half-lives,
_ total time 24

" half-life ~ 4

C = amount left after y half-life
Cy = initial amount

1)’ 1 %a
C=C, (E) =zoo(§) =3.125¢

131. Ifnitrogen is present in organic compound then
sodium extract contains Na [Fe(CN);).

=6

Na+C+ N —_, NaCN
FeSO, + 6NaCN —» Na,[Fe(CN)q] + NazSO,

A changes to Prussian blue Fe,[Fe(CN),],

on reaction with FeCl,.

4FeCl3 + 3Na, [Fe(CN);] —>
Fe,[Fe(CN)g]; + 12NaCl
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132. Let unreacted 0.1 M (= 0.2 N)H,SO, = V' mL
. 20 mL of 0.5 M NaOH
=V’ mL of 0.2 N H,S0,
20x0.5=V'x0.2

~V'=50mL

Used H,SO,4 = 100 -50 =50 mL
. 1.4 NV

% Nitrogen = .

where N = normality of H,SO,
V = volume of H,80, used
. 1.4%0.2x 50
0, T e
Yo Nitrogen 0.30
= 46.67%
% of nitrogen in

(a) CH;CONH; = i B

= 23.73%
14x 100

122

(c) NH,CONH, = 28300 _ 46 6706

28 x 100
76

(b) CgHCONH, = =11.48%

(d) NH, CSNH, = = 36.84%

CH,
Isobutene >C —CH, has minimum
CH3
force of attraction (due to steric hindrance).
Thus minimum boiling point.

134. 5
6 4

133.

HO™

Carbon with —OH group is given C, thus it is
3,3-dimethyl-1-cyclohexanol.

(lll' O
135. (2) CH,—C—CH;  (b) CH;—C—OH
sps 5P2 ) sp3 sp3 sp
i
|
(¢) CH;—C =N (d) CH,—C—NH,
sp3 i : sp3 5)'—'2
Acetonitrile does not contain sp? hybridised
carbon. -

136. (a) CH, —(13H — CH,CH,

al

One asymmetric carbon atom, forms d-and
l-optical isomers.

(b) Two asymmetric carbon atoms, forms'd-, I
and meso forms.

Hj
H—T—2Cl
plane of ,,}
‘wmmU H m'cl: —cl
CHy

meso due to
internal compensation

* *
(c) CH, _fH —]CH—— CH,CH,
cl a

Two asymmetri¢ carbon atoms but does not
have symmetry. Hence, meso form is not
formed.

(d) CH, —1CI-I— COOH

OH
One asymmetric carbon atom, meso form is
not formed.

137. Cl” is the best leaving group being the weakest

nucleophile out of NHz, CI", 0—C,H; and
O
(o B o, )

Note : If acid HX is weak, its conjugate base X~ is
strong and vice-versa.

NH, < C,H,OH < CH,COOH < HCl
Acidic strength increasing

NH; > C,H 0" > CH,C00™ > CI°
£

<

Basic strength increasing
conjugate base

138. CH, -—<1:H<]

CH,CH,
contains asymmetric carbon thus opticall
active.
139, COOH COOH
NO,
(a) (c)
' COOH COOH
(b) (@) @
NO,
NO,
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—NO; group at any position shows electron  145. Carbonyl compounds are reduced to
withdrawing effect thus acid strength is corresponding alkanes with (Zn + conc. HCI).
increased. But o-nitro benzoate ion is stabilised It is called Clemmensen reduction.
by intramolecular H-bonding like forces hence o
its acid strength is maximum, Thus Zn (Hg) + HCl
acid strength (I) > (II) > (IV) > (I) CH, CH, -C —CH; ————>
The effect is more at para position than meta. CH,CH,CH,CH,4
140. CH; — (an electron releasing (+I) group) e 2 I\{af)l—lq afcohol * a‘_"ld
. ) densi b Thus it is Cannizaro reaction,
Ln_c;:eases s enzzty 46 Hrmam; feyee A is thus aldehyde without H at o ~ carbon.
asic nature is increased. (as CgH,CHO, HCHO)
@ Riis 3 2C(HCHO + NaOH —> C4H;CH,0H
(a) 2 (b) @‘—NH(—CHa + C4H.COONa
A I 147. Dehydration of alcohol is in order
1°<2° <3
- Thus (c), a 3 alcohol is dehydrated very easily,
(c) NH (4) @—CHz >NHp 148. Chiral carbqn has all the four different groups
g attached to it.
Hs ! (a) CH;CH,CH,CH,C 1o chiral carbon atom
CgH; decreases electron density at N-atom thus (b) CH,CHCH, CH,CH;, one chiral carbon atom
basic nature is decreased. (Lone-pair on N in |
aniline compounds is delocalised along with cl .
n-electrons in benzene). {¢) CH4CH, CH,CHCH,Cl one chiral carbon
Thus (d) is the strongest base. |
141. Uracil is present in RNA but not in DNA. CH,4
conc. H2504 ) * *
142. CCL,CHO + 2 (11 s DT (d) CH,CH-—CHCH,CH, two chiral catbon
Eioml Chlorobenzene CH, ¢l
143. Aqueous NaCl is neutral hence there is no atom
reaction between ethyl acetate and aqueous 149, Insulin is a hormone built up of two
NaClL _ polypeptide chains. :
4 ﬁ 150. NO, NO,, SO, and SO, are responsible for

144. CH; —C— Br + CH;Mgl —> CH; —C—CHj

O

I
CH; —C— CH, + CH,Mg!
CH,
I aq. NH4CI

CH,

- CH, -—(}‘.—»0Mg1———-—-> CH, —c¥:-—0H

CH, CH,

2-methyl -2-propanol

smog {environmental pollution).
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1. Key Idea : A correspondence which is one-one

On comparing both sides, we get

or many-one is called a function, a one to many

or many to many correspondence cannot be a

function.

LetR = {(1,3), (4, 2), (2,4, (2,3),(3, D)} isa

relation on the set A= {l, 2, 3 4}, then

(a) Since(2,4)eRand (2, 3 eR,soRisnota
function. ’

(b) Since (1, 3)eR and (3, 1)eRbut(1,1)¢R.
So R is not transitive.

(c) Since (2, 3)eR but (3 2)¢R, so R is not-

symmetric.
(d) Since (4, 4) 2R, so R is not reflexive,
Hence the option (¢) is correct.
Note : A relation which is not symmetric, is
known as antisymmetric relation.
. The given function f(x)=7"*P,_; would be

defined, if

N7-x>0=>x<7 (i) x-320=>x23
(i) (x-3)s7 - x)

= 2x<10=>x <5

= x=3475 :
Hence Range of f(x)={*P,, ’P,, ?P,}.
Range of f(x)={1, 3, 2}. '

Note : If f: A — B, then the set of elements of B

which have pre-image is known as rapge of f(x)
while set B is known as co-domain of f(x).

. Sincez+iw=0=>z=—(w

= g=Iw =>w=—Iiz

Also arg (zw)=n

= arg (-iz*)=n

= arg(-i)+2arg(@)=n
T

= —§+Zarg(z)=n

(- arg (-i)=-3)

= 2.‘=11’g(z)=-:-32E
3n
= arg (2) =
4, 7'/3 =p+iq
= @) P=rip (z=x-i)
= (x-iy)=(p+ig’

= (x -iy)=p* + (q)® + 3p’qi + 3pg’i?
= (x-iy)=p’ -iq® + 3p*qi - 3pq®
= (x -iy)= (" - 3pg®) +i (3p’q- @)

x =(p® -3pg’)and - y = 3p*q - ¢’

= x=p(p* -3¢")and y =q(¢* - 3p")
= %= (* - 3¢*) and {-I- =(@q* - 3p%)

Now, -{+-J~,-=p2—3qz+q2—3p2
P q
x Y 2 2
= — = —2p° ~
] p° - 2q
X Y 2 2
= —+==-2(p° +
bty " +q)
x/p+y/q_
@+ )
Given that

|2%=1]=]z)>+1
= |2+ D)=l +]-1]
It shows that the origin, — 1 and 2 lies on a line
and z* and - 1 lies on one side of the origin,
therefore z? is a negative number. Hence z will
be purely imaginary. So we can say that z lies
on y-axis.

Alternate Solution

We know that, if
|2y + 25| =] 2| +]3,

= arg (z;) = arg (2,)
. |22 + (-1)| =} 2% +|-1]|
= arg (z%)=arg (-1)
= 2arg(z)=n (rarg(-1)=m)
= arg (2) = =
© 2
= z lies on y-axis (imaginary axis).
0 0 -1
The given matrix A=|0 -1 0
-1 0 0
(a) It is clear that A is not a zero matrix.
1 0 0
®EDI=-1{0 1 0
0 0 1
-1 0 0
=0 -1 0 |#A
o 0 -1
l.e,(-DI+A
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(c)lA|=0|_1 Ul—oio 0’_1‘0 _1‘ loga, 08¢, loga,,,
e W s Now, |log @y, ; loga,, 4 loga,.s
sl Ol Ll lo log a lo:
Since,| A|# 0. So A~ exists. e B G
(d)A2=4-A loga +(n—-1)logr loga +nlogr -
¢6 0 -1} 0 0 -1 =|loga, + (n+ 2logr loga + (n+ 3)logr
=t 0 -1 0 0 -1 0 logay +(n+5logr loga +(n+6)logr
-1 0 0 -1.0 © logag +(n+1)logr
1 0 0
5 logag +(n+ 4 logr
== s loga + (n+7)logr
0 0 1 '
Now,R;, - R, —R;and Ry > R, - Ry
= A% =7 logg +(n-1)logr logag +nlogr
7. Since B is inverse of A, i.e. B=A"1. = 3log r 3logr
"4 2 2] 3logr 3logr
So, 10A'=|-5 0 « log @y + (n+1)log
) i 3logr
. L 2 (since two rows are identical)
SR G T 9. Key Idea : If « and B are the roots of an
L1 -2 3] equation, then the equation will be
4 2 2|1 -1 1 2
o 5 i x“=(a+B)x+af=0
= e ol 2 o Let o and f be two numbers whose arithmetic
1 -2 3j1 1 1 mean is 9 and gecmetric mean is 4.
(A 'Aa=D . a+p=18 (D
10 0 O and o =16 ...(ii)
= 0 10 0 - Required equation is
0 0 10 x*=(@+B)x+ (cP)=0
= x*-18x+16=0
- 0 ° [using Egs. (i) and (iD)]
_ gs. (i) and (ii
=|-5+a S5+ -5+a Note : if a and b are two numbers, then their
0 0 10 ] ] a+ b
) arithmetic mean =
= -5+a=0 2
S5 =5 and geometric mean = +/ab.

8. Sinceq, a,...... , a, are in GP 10. Since (1 - p)is the root of quadratic equation
Then, a,=qr"! X*+px+A-p=0 . ..0)
= log a,=loga +(n-1) [og r So, (1 - p)satisfied the above equation.

Go=aqr" A-pP+pU-p+1-p)=0
= log a,,, =log @ + nlog r A-p)1-p+p+1]=0
Gy = = -p(=0
= loga,, ,=loga +n+1)logr = p=1 )
S on On putting this value of p in Eg. (i)
x*+x=0
L =art? = x(x+1)=0
o8 = G = x=0-1

= loga, g=logq +(n+7)logr
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L1.

12.

13.

14.

CLHS=1+3+5+...
CRHS=3+(K+1P=3+K*+2K+1

SK)=1+3+5+..+(2K-1)=3+K?
Put K =1 in both sides

LHS=1and RHS=3+ 1=4
= LHS= RHS
Put (K + 1) in both sides on the place of K
+ (2K -1+ (2K +1)

Let LHS = RHS

1+3+5+...+(2K -1+ @2K+1)
=3+K*+2K+1

+(2K-1)=3+K?

If S(K)is true, then S(K + 1) is also true.

Hence, S(K)= S(X + 1)

Key Idea : The number of permutations of n

things of which p are alike of one kind, q are

alike of second kind and remaining all are

I

= 1+ 3+5+....

distinct, is ——.

plq!
Total number of ways in which all letters can be
arranged in alphabetical order =6!.
There are two vowels in the word GARDEN.
Total number of ways in which these two
vowels can be arranged = 2!
-. Total number of required ways

1
= f’-— =360

Key Idea : The total number of ways of dividing
n identical items among r persons, each one of

whom receives at least one item, is "~'C, _;
The required number of ways = ® “'C5 _;
7 71
="C2= 313
7-6
-L2=n

Since 4 is one of the roots of equation
x?+ px+12=0. So it must satisfy the

equation.

16+ 4p+12=0
= 4p=-28
= p=-7

The other equation is x* - 7x + g =0 whose

roots are equal. Let roots are a and a of above
equation .

Sumofroc:ts=cx+u=%

= 200=7

15.

16.

17.

= a:Z
_ 2
and product of roots = ¢t ot = ¢

= a2=q

= (2)-

2 =i q
= G

4
The coefficient of x in the middle term of
expansion of (1 + a x)* = C, - a?
The coefficient of x in the middle term of the
expansion of (1 — & x)° = °C; (- a)*
According to question, *C, a? = °C; (- o)’
Wy Bl s

= 2121 % T3¢
= 6a?=-20c>
5
20
3
10
The coefficient of x" in the expansion of

1+x3Q-x)r
= Coefficient of x" in the expansion of (1 - x)"

+ coefficient of x" %
A Lt

O A S i

"'( l) (n' 01
=-1"'a-n)

= o =—-

= o =—

in the expansion of

nl
I -1

nt
1!(:1—1)!]

Given that,
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18. Given that, T, = . = 2+ 2(cos o cos b + sin o sin f3) = 4225
1 . ~py= 1170
= a+ (m- 1)d=H ..(D = 2+ 2cos (o - B)= 4595
sl = 1+ cos (u — B)] = 2170
and TH = ;“n = 2£1 + COY (U' ﬁ)' S 4225
1 s - 1170
= a+(n-1)d=— (il «-p ]:;__,_
) m (D = [ZLOS [ 2 )1 4225
On solving Egs. 1[1) and (ii), ;ve get - cos? (.“._ -~ 1170
a=—andd=— 2 4)(4225
mn mn
. af@-Py_ 9
% e mn  mn ) 12 = == ("_2 ) 130
19. The sum of n terms of given series = E-—(%_—, a-BY 3
if n is even. = s T -
Letnisoddi.e,n=2m + 1 o _
Then, Sy, , 1 = Sy, + (2m + 1) th term e — (7m<a-p<3n)
2m (2m + 1) ) 22, u= \!ra cos® 0+ b® sin? 0
= s (2m+ 1) —_—
2 2
- 1) +\,|a sin? 0+ b cos® 0
— — nth term u? = a* cos? 0+ b? sin? 0+ a® sin® 0+ b? cos? 0
(- 2]}" +n? (-nisodd=2m+1) + 2J(a cos® 0+ b? sin? G)v(a sin? 0+ b cos’ 0)
R e e
2 2 [where x = a? cos? 0+ b? sin? 0]
20. We know rhlat wr =@ B )+ 2;&?52};‘:—_ =
e~1+i"1+2~1+ii+a+ ..... o) (1) du . (a bt Zx)xdx
. .01 3 .1 " r S TR 4o
¢ ]=1—1—i+-2-.i itz @ (i) £ +b’)x X 49
On adding Eqgs. (i) and (ii) and & it =(b? = @®) sin 20
-1 _ E 2 _
erel Sttt %= {ﬂ,f—b 2X)_ (% - a*)sin 20
e +1 2 2 V@ + by x - x*
S T T d
&4+ 1-2e ‘1 1 For maxima and minima puc vl =0
—_—— =2 =+ =+, a,] 2 2 . -
e 2! ! @ + b% = 2[a* cos® 0+ b? sin” 6) and sin 20= 0
- -1 _1 il o = cos20(0* - a?)=0
' 2e 2l 4l = 0=0,¢cos20=0
21. Given thart, - . 20:32_ - 0=%
i +s8inf=-= S
SRS )675 i u* will be minimum at =0 and will be
and cos & + Cosf} = - ﬁ; (i) maximum at § = %

Squaring Eqgs. (i) and (ii} and then adding, we
get
(sin o + sin B)* + (cos « + cos B)?
21V 27)?
e
sin® ¢ + sin? § + 2sin o sin B+ cos? & + cos? B

+ 2.COSs (0 COS ﬁxlwo

4225

E ufm: (G‘. + b) and L[m”‘ =2 (az + bz)
Hel‘lCC U,.m - mlu 2(“ + bi) (L[ -+ b)
= (a - by

28, KeylIdea:ifq bandcare the sides of a triangle

and C is a largest (mg!e, then

a +b ~c

cos C = T
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24,

25.

26.

27.

Let a=sin a, b=cosa, ¢=+/1+ sin o cosa

then
Cosc_a2+b2—c2
2ab
sin? o + cos? a — 1 —sin o cos a
= cosC = :
2sin o cos o
sinacosa -
= cosC =~

2sin o cos o

= cosC =—%=c05120°

= ZC=120°

Let CD (= h) be the height of the tree and
BC (= x)be the width of the river.

Now, in A BCD

0. CD
tan 60° = BC
D
h
a0° 60°
A & C
e — 40~ Pt X —
= et h=x3 D)
Now, in A ACD,
._CD
tan 30 =C
: 1 h
= —ﬁrmn hV3=40+x
= 3x =40+ x {using Eq. (i)]
= 2x =40
= x=20m

Key Idea : We know that

N2+ b <acos®+ bsin @ <Va?+b% .

Since — 2< sin x — V3 cos x £ 2

= —l1ssinx-+3cosx+1<3

- Range of f(x)=[-1, 3.
Since graph is symmetrical about the line x = 2.

.= f2+ x)=f(2-x)
. n?(x-3 _.
The function f(x)= sin_(X-3) win be
defined, if V9o - x*
M -1<(x-3)<1 =2<x<4 ..()
(1 9-x2>0=>-3<x<3 ..(ii)

From relations (i) and (ii), we get
2€x <3
. Domain of the given function =[2, 3).
2x
28, lim [1 o Ji.'—)
x

X =yl 2

X

. b b(ﬂ{:-&b{x:]
= lim (1+—+-—2 i
X =D X x
= lim eZk{ﬂ/xa-b.-"xz)

x|

( lim 1+ x)/* = e)

X —»oc

= lim (8)2 {a+b/xy _ eza

X =¥
2x
But lim (1-1- L %] = ¢
X -y X x
= &2 = ¢?
= a=landbeR

29. Key Idea : A function f(x) is said to be
continuous at x = q, if f(a)= lim f(a)
X —+d

. 1-rtan x

Since, f(X)——m
3 : 1-tan x
xl—l>mav4f(x) - xl—lur::lm ( 4x —m )

By L' Hospital's rule
= i (— sec? x] _- sec’ (n/4) __2

4 4 4

1

li ==

= TSR3
Also, f(x)is continuous in[0, n/ 2},

so f(x)will be continuous at 7/ 4.
Value of function = Value of limit

- B

30. x=e¥*¢y+....m

Lx=etr

Taking log on both sides, we get

log x=(y + x)

Differentiate w.r. to x, we get

1 _dy dy 1-x
g S dx = x

31. Equation of parabola is y* =18x .

Differentiate w.r. tot, we get

2)/@:18&

de dt
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_ WAy, dx 20x? + 3bx? + 6cx + 6d
2-2y =18 ( d_t_z_d_r) = flx)= 3
9 2a+3b+ 6c+ 6d _ 6d _
Y=3 A (10 e e
.. From equation of parabola (- 2a+ 3b+ 6c=0)
2
(?2-) =18x J(O=er =
81 81 : fO=f1)
= e ASEETe 4x18 = _f {x) will vanish at least once between ©
9 and 1. :
= X == 2 .
8 - One of the roots of ax“ + bx + ¢=0 lies
Point is (% %) ) between 0 and 1.
: o 21 !
32. Fr=60-1) 35. Key Idea: lim X ¢ =[ ¢ dx.
v 2 H
= f (X)=3xx-1)Y+c ‘ izll) Now, lim g 1 o/
At the point (2, 1) the tangent to graph is t—pee r=1.71
y=3x-5 =I;e"dx=[e"]f)
Slope of tangent=3 = f'(2)=3 !
fr()=32-17+c=3 i T
= 3+¢c=3=¢=0 36. Letl=fmdx
*. From Eq. () Put x —a=t=dx=dt
freo=3x-17 Paif sin (€ + &)
= fO=(x-1P +k (i) sin ¢
. o
Since graph passes through (2, 1) I= I L] (Zi: :.‘os skl
: 1=2-1F +k s
k=0 ’ _ I-Icosudr+fsma A
-. Equation of function is | qe——— j- St " cost d
fOO=(x -1y
B , " I=r:osot(t)+sinotlogsmr+c1
008 YA Equanor;ofnormal 9k s )% I=cosa (x—-a)+sin a logsin (x—a)+ ¢
(J’—Jﬁ):“—d“'-—(X—xJ- I =xcoso +5in « log sin(x — o)~ c cos o + ¢
(a%] I=xcosa+sinalogsin(x~a)+c
G, 1) But :
Wehave,di 0(1+C059),Jf asin 0 f -Su——"insézfa)danx+Blogsin(x~a)+c
dﬂ_a{ 51n0),--—ac036 '

soxcosa+ sinu logsin (x —a)+c¢
dy dy/de cosB Bt )

i ay _ _ =Ax+ Blogsin (x—a)+c
: dc “dx/d0”  sin0 On comparing, we get
.. Equation of normal at[a(l + cos 0), asin 9] A=cosc,B=sina
(y ~asin §)= 22 [ x —a(l+ cos 0)) Alternate S(?lution
s51n x .
It is clear that in the given options normal .[sin (x-a) Sy fxBlgamdale

passes through the point (a, 0). On differentiating both sides with respect to x,
34. Let f'(x)=ax’+bx+c¢ we get

3 2 ’ sinx _ ,° ,cos(x-a)
= f(x}—ax +%~+cx+d Cosin(x—-a) + sin (x - o)

= sinx = Asin(x - a)+ B cos(x ~a)
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37.

38.

39.

= sin x = A(sin x cos o — cos x sin o)
+ B(cos x cos o + sin x sin o)
= sinx=sinx (Acosa + Bsina)
+cosx (Beosa — Asina)
On comparing, we get
Acosa +Bsina=1 (1)
and Beosa — Asina =0 L)
On solving Egs. (i) and (i), we get
A=cosa, B=sina

€08 X — §in x
1 dx

V2 (jl_icosx——\}—i-sinx)
Eibeeey 3 it
:\;‘_‘Zlog{tan( 2 8)
tan(;+%J
[, 11-xlax=

+ _f_l] 1-x2)dx + La &?-1)dx

3 -1 3]1 l: 9 }3
X X X
=) —=-~X X - F+| =X
[3 ]-2 [ 3 -1 3 1
8

+C

_—log +C

N2

(x? =1 dx

1 1 1
=[ -5;1-]'!'3—2]+|:1—§+1 3}
1
+{9—3-—§+1]
iy
373773
_28
3
Let
- jmz (sin x + cos x) pe
®  Jsin® x + cos® x + 2sin x cos x
(o[ Gnxicosx)

y(sin x + cos x)

(sin x + cos x) dx

[

I=[-cos x + sin x}3'%

= = -5
2+sm 2+c050 sin 0

=—0+1+1-0=2

I =—cos

40. Key Idea : jo flx)de = j;‘ fla-x)dx.

41.

42.

Let] = j'; x f(sin x) dx (D)
I= I: (r — x) flsin (n - x)] dx

= f: (n - x) f(sin x) dx (i)

On adding Eq. (i) and Eq. (i)
2] = J';‘ (x + 1 - x) f(sin x) dx

2 =n E f(sin x) dx
2r=2n [ fesin x)dx
I=n _‘:m f{sin x)dx

= A [ feinxyde=n | fosin x)dx

=A=n
Given that f(x)= —ii;
Sf@= 1+ ¢
and f-
flay+ f(-=a)=1
= flo=1-f(-a)
Let f(-a)=t
= fl@y=1-t
Now, I = I: o xglx(l~x)]dx wal(i)
h=[7 a-0g@xa-0ld .G

On adding Eqgs. (i) and (ii)

ah = [ glx@-01Q-x+x)dx
2= [ glx -0l de=1,

I, 2

..A——-::
= 11_1 2

Required area = Lz y dx
= [T 1x-2jax
2 3
= [T -te-2dx [ -2 dx

=jf @-x)dx + jj (x - 2) dx
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43.

44.

: 272 T g 3
0 £ ST | e
(23] (54

=(4-2)~(2~12)+[-92-~6) —@2-4)

=2- % - % + 2
=4-3=1
The equation of the family of curves is
x?+y?-2ay=0 sl

On differentiating w.r. to x
2x+ 2yy'—-2ay’'=0

= 2x + 2yy' = 2ay’
= Eif_rzéQ’__: 2 (i)
8.
From Eq. (i)
x? + y?
2a=——-
h £

On putting this value in Eq. (ii)
2x+ 2" x*+y?

¥ y
= 2xy + 2y°%y' = X%y + y2y’
= (x? -y =2xy
ydx+(x+x2y)dy=0
= ydx+ xdy =-x%y dy
dx + x d 1
= LY -y
xX°y Y
1 1
o-3)--}
= )Ty
On integrating, we get
1
~—=-logy+c¢
Xy g8y
= ——1—+]ogy=c
LA

Key Idea : If A(xy, ¥;1), B(x3, ¥3), C(xy, ¥3)
be the vertices of a triangle, then the co-ordinates
of the centroid of a triangle are
(ﬁiﬂ:&.ﬂ:&:ﬁﬂ

3 ! 3 :
Let (x, y) be the co-ordinates of vertex C and

(x;, ¥;) be the co-ordinates of centroid of the
triangle.

& .

x+2-2
——3--—andyI =

<

-3+1
x]= - —

o W

y -
5

Since the centroid lies on the line 2x + 3y =1,

So, x, and y, satisfied the equation of line.

x
= xl=—§andy1=

47.

2 + 3y, =1

2x  3(y-2) _

= -3—+-—-——~——3 =1
= 2x+ 3y -6=3
= 26+ 3y =9

This equation is locus of the vertex C.

Key Idea : If a and b are intercepts on the x-axis
and y-axis respectively, then the equation of the
lineis X+ L <1,

a b
Let a and b be intercepts on the co-ordinate

axes.
Y

QfY—©T

b a—b\ > X
- a+b=-1
= =~a=1=-(a+1)
Equation of line is-E + {-:1

X “J{_= "
= it 1 (1)

Since, this line passes through (4, 3).
‘4a+4-3a

o I BRI o R
a a+1" ala+1)
= a+4=a’+a
= A?=4=>a=%2
~. Equation of line is
S o ap ) o [from Eq. (i)]
2 3 -2 1 5

Key Idea : Let m; and m, be the slopes of lines
represented by ax® + 2hxy + by? =0, then
2h a
my +my ===~ and mym, = >

The given pair of lines is x* ~ 2cxy - 7y? =0’
On comparing with ax? + 2hxy + by? =0,
we get
a=1,2h==-2¢b=-7

2 2c a
) + My @ S and mymy = e
Given that, my + my, = 4mym,
-

e dcnt,
Z " g

3

=



For

nore nmaterials visit www educati onobserver. conl f orum

48. The pair of lines is 6x* — xy + 4cy* = 0.
On comparing with ax? + 2y + by? =0,
we get

a=62h=-1b=4¢

) 2h 1 a_=6
..ml+n12=——b—=-&andm1m2=!—;=4—c.
One line of given pair of lines is
3x+4y=0
Slopeofline:—%=m1 (say)
3L
T 4
_1.3
T4c 4
= i+§)_i
4)\4c” 4) 4c
_3(1+3¢ _ 6
= T4 )T %
= 1+3c=“6:;(4
= 1+3c=-8
= I=-9=>c=-3

Alternate Solution
- 3x + 4y = 0 is one of the two lines. Hence

y= _%’5 satisfy  the
6x?—xy+ 4(:)1'2 =0

-3x -3x\" _
6x* —x( 4)+4c[ 4] =0

will equation

3x? 9x?
= 6x2 +T+4c 16 =0
= x*(24+3+90)=0= 9c=-27
= c=-3

49. Key Idea : If two circles
x?+y?+ 25 x+2fiy+¢ =0 and
x2+y+ 2g,x+ 2fy+¢, =0 cut
orthogonally, then

2818+ 2Af,=q + G-
Let the equation of circle’is
x?+ y2+ 20+ 2fy +c=0
It cuts the circle x* + y? = 4 orthogonally, if
2-0+2f-0=c-4
= c=4
.. Equation of circle is
ry+ 20+ 2fy+4=0
It passes through the point (q, b)
P+ +2ag+2fb+4=0
Locus of centre (— g, — f ) will be

@+ b2 ~2xa-2yb+4=0
= 2ax+2by—-(@+b+4)=0

Alternate Solution

50.

51.

Let the centre of required circle is (~g, —f)
This circle cuts the circle x*+y®=4

orthogonally. The centre and radius of circle
x2+y? = 4 are (0, 0) and 2 respectively.

g2+ fr=4+(a+ gl + b+ f)F
= g2+ fl=4+a+g*+2ag+2bf+ b* + f*
= 4+ a*+b*+2ag+2bf =0
So the locus of centre is

2ax + 2by — (@ +b*+ 4)=0.

Key Idea : If A(xy, y;) and B(xy, y,) be the
co-ordinates of end points diameter of a circle,
then the equation of circle is

(x=x))(x—x)+ O~y -y2)=0
In a circle AB is as a diameter where the
co-ordinates of A are (p,g) and let the

co-ordinate of B are (x;, y1 )
Equation of circle in diameter form is

(x-px-x)+(y-@(y-x»)=0

= X2~ (p+x)x + pxy + y*
-n+Qy+qrn=0.
= x2-(p+x)x+y?

N+ Py +px;+qy =0
Since, this circle touches x-axis
; y=0
= x*=(pF X)X+ px;+qy =0
Also the discriminant of above equation will be
equal to zero because circle touches x-axis.
(p+ x;)* = 4(px; + q¥;)
= p?+ xf+ 2px; = 4px; + 4qy,

= xi -2px +p*=4qy
Therefore the locus of point B is
(x - p)* = 4qy.

The lines 2x+3y+1=0and 3x-y-4=0

are diameters of circle.

On solving these equations, we get

x=landy=-1

Therefore the centre of circle is (1, - 1)

and circumference of circle=10 =

= 2ar=10m

= r=5

.. Equation of circle is
(x-x P+ -ny=r

= (x—1%+(y+1* =5
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= x*+1-2c+y*+2y+1=25
= x2+y*-2x+2y-23=0

52. The equation of line is ¥ = x and equation of

circle is x>+ y2 - 2x =0

On solving Egs. (i) and (i), we get'
>xl+x?-2x=0=2%-2x=0
= 2xMx-1)=0
=>x=0x=1
whenx=1,y=1

Let co-ordinates of A are (0, 0) and co-ordinates

of B are (1,1) .

whenx=0,y=0"

.. Equation of circle {(AB as a diameter) is
(x = x){x = x)+ Y =) -¥2)=0
S{x-x-D+¥-00(x-1)=0
::»x(x—1}+‘y(y—1)=0
=>xl-x+y?-y=0
>xt4yl-x-y=0

Alternative Solution :

Equation of a circle passing through the points
of intersection of x* + y? - 2x =0

and y=xis, (c* + y2 - 2x)+ A{x-y)=0
ie, x* +y? + (L-2x-dy =0

L(2-0 A
Its centre is [—2-“—,5)
** AB is diameter of required circle.
22k A must lies on y = x
. 55 ¥ =X
2= _
= ~2~ = —5-‘ = i=1

.. The equation of required circle is
x4 y*ex-y=0.

53. The equation of parabolas are

y? = 4ax and x? = 4ay .

On solving these, we get
x=0 and x=4a

Alsoy =0and y = 4a.
. The point of intersection of parabolas are
A(0, 0)and B{4q, 4a).
Also line 2bx + 3cy + 4d = O passes through A
and B.

and = 2b-4a+ 3c-4a+4d=0
= 2ab+ 3ac+d=0

d=0 )

54.

55.

56.

= a(2b+ 3c)=0 Crd=0)
= 2b+ 3c=0 (i)
On squaring Egs. (i) and (ii) and then adding,
we get

d?+(2b+ 3% =0
Key Idea : The equation of directrix of an

. oxty ; a
ellipse —~+Z-=1lisx=1—,
a v e
Since directrix is x = 4, then major axis of an
ellipse is along x-axis.
1

-E=4=:-a=4e: 4%
e 2

= a=2

Also we know that b% = g% (1 - ¢%)
2 _ 1) —4x3
b*=4 (1 i 4 x 7
b =3
2 2
. Equation of ellipse is —'%— + %— =1
= 3x% +4y? =12
Key Idea : A line make angles «, p and y with
x-axis, y-axis and z-axis respectively, then
cos® o + cos? B+ cosdy=1.

A line makes angle 0 with x-axis and z-axis and
B with y-axis.

s l=cos 0 m=cosp, n=cos 0

We know thar, * + m* + n* =1

= cos® 0+ cos® }+ cos® 0=1

= 2c0520=1—c052[5

= 2¢cos® 0=sin? (D)

But sin® B =3sin® 0
. From Egs. (i) and (ii)
3sin?® 0= 2cos* 0

.. (ii)

= 3(1 - cos® )= 2cos* 0
= 3-3cos? 0= 2cos? 0
= 3=5cos? 0
= cos® 0= %
Key Idea : Distance between two parallel
planes ax + by +cz+d; =0 and
ax+by+cz+d,=0is|— ffz_ﬁ—"i:._- §
: @+ b+

The distance between 4x + 2y + 4z --16=0
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57.

58.

: 5+16
and 4x + 2y + 42 4+ 5=018 |—c—em—=—
% J16+ 4+ 16
= _%}.-...\ 2217
J3el 6 2
Let the equation of line AB is
Ass_ate i
B
C 5 D
x—O_y+a_lz—0_ i
i s

:. Co-ordinates of E are (k, k —a, k).
Also the equation of other line CD is

x+a y-0 z-0

O T e p L
. Co-ordinates of F are (24 — a, &, L)
Direction Ratio of EF are (k- 2+ a),
(k=r-a),(k—-1%).

k-2.+a k-%r-a k-2

N R
On solving first and second fraction.

k-2h+a k-k-a

2 1

= k-2h+a=2k-2L-2a

= k=3a

On solving second and third fraction
k-i-a k-X
T

= 2k — 2~ 2a=k -k

= k-h=2a

= o=k - 2a=3a- 2

= A=a

. Co-ordinates of £ = (3a, 2q, 3a)
and co-ordinates of F = (@ @, a)-
The given straight line is
x=1+s y=-3~%Ls,z2=1+1s
x-1 y+3 =z-1_
T U
Also given equation of another straight iine is

or

5

x=%,yz1+t,2=2—t

or S Mg =t
These two lines are coplanar, if
1-0 -3-1 1-2
1 - A L|=0
1 2 -2
I -4 -1
= 1 -k =0
1 2 -2

59.

60.

61.

=>1“k ;.+41 A 11—&_0
3.9 1 -2 1 2|

= (2h-20)+4(-2-2)-1(2+1)=0

= B O L PR

= ~10=5A=> A =2

Key Idea : Equation of plane of intersection of
two spheres Sand §'is § - §' = 0.

Equation of two spheres are

x>+ y*+2°+7x -2y -2-13=0and

x2+y*+2%°-3x+3y +4z-8=0. If these

sphere intersect, then S — §’ = Q represents the
egquation of common plane of intersection.

ey 422+ 7x -2y -2-13)
—(x2+y2+zz—3x+ Jy+4z-8)=0
=x2+y?+ 22 +7x -2y -5-13- x>
~y?-z*+3x-3y-42+8=0
= 10x -5y -5z-5=0
= 2x-y-z=1

If & + 2B is collinear with ¢, then
A+2B=t¢ (D)

Also, if B + 3¢ is collinear with 3), then
B+3¢=123

= B=la i

On purting this value in Eq. (i)

.. (ii)

a+20.3-3¢)=t¢
= 2+ a-6C¢=t¢
= (@-6¢)=t¢-27
On comparing, we get
1
1=-2= )L_hi
and -6 =t =>t=-6

From Eq. (i)

a
Total force, F =(@i+ j-3k)+@Bi+j-k)
_)

The particle is displaced from
A(i+2j+3k)oBGi+4j+k).
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. Displacement
p T % R A A = |W-V+W[=1+4+9 -20
=Gi+4j+K)-(i+2j+3k) NN
4 s s +2v-d
=4i+2j-2k
- = = i?—?-ﬂ-ﬁﬁ =1+4+9
Work done = F - AB
5 N . N R . 2 T3
=(7i+2j-4k) (41+2j-2k) = W=V +W%|=V14
=28+ 4+ 8 =40 unit 64. Since, 1| B|| 2| R=(F xB)x <
62. Key Idea: If a_) a1i+az_|+a3k 3
b= =bi+bjrhkande =¢i+cjrek We know that
are coplanar, then (a xﬁ)x = "’-*3)_3*(_3 _c))_a)
G 4 a3 - = —. =
b b, b, |=0. §|1§1|cp a-@-OHB-B O3
g ¢ ¢ On comparing, we get
The three vectors 3|'l'3|| ].-—1? €anda - €=0
~ -~ - —
(@+2B+3€), 0B +4¢) and 2a-1)¢ BT ey T |
are coplanar, if 3 i = 3
1 2 3 =cos? 0=1 =1-sin? 0=+
9 9
0 » 4 |=0 in?e=1-1_8
0 0 2A-1 e ;9‘5
= (21“1)(1);0 = sin Bmg:—az ¢ 050<m)
= f=g, 2 65. In the given statements only first and second
- These three vectors are non-coplanar for all Statements are correct,
—_— I (i o 1 66. In the 2n observations, half of them equal to a
SR IRV R R o and remaining half equal to - a . Then the mean
of total 2n observatlons_m_eqﬁa_]_ to zero,
63. |W|=1,]|V|=2|W|=3 e3¢ ,_ ks
SD = A =
The projection of V along?; e T 2 Ind®
|| = LA T S e
- - L R = =4 =|a|=2
and the projection of w along u = 12 67. The probability of speaking truth by
" A, P(AJ~— The probability of not speaking
e B T I 4
So, .40 . truth by A, P(A)=1 - = -—-g.'l‘he probability of
Ia|  |u] '
| speaking truth by B, P(B) = ?‘?;
- = - -
= V-u=w-u

-2 —> "
and v, w are perpendicular to each other

- >
v-w=0

Now, |t -V + W2 =| W2 +| V|2 + | W

- = - = - —
- 20 - V+2Uu - W-2V W

The probability of not speaking truth of
= 1
B, P(B)= 7
The probability that they contradict each other
= P(A) x P(B) + P(A)x P(B)

*
A=
.i_
el |

Bl

+
"|-4

]
1]

vl =l

bl
o|w
[ 3%]
)
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68.

69.

70.

E = {Xis a prime number} = {2, 3 5 7}
P(E)=P(X=2)+P(X =3)
+PX=5+PX=7)
P(E)=0.23+ 0.12+ 0.20+ 0.07=0.62
and F={X<4={1,2,3
PF)=PX=1D+PX=2)+P(X=3)
P(F)=0.15+ 023+ 0.12=0.5
E ~F ={X is prime number as well as < 4}
={2 3}
PENF)=PX =2)+P(X =3)
=0.23+ 0.12=0.35
. Required probability '
P(EF)=PE)+ P(F}-PENF)
P(EUF) =062+ 05-035
P(E WF)=077
Given that mean=4,=>np=4
and variance = 2

npg=2=>4q9=2
1
1 1
Alson=8

Probability of 2 successes = P(X = 2) = °C, P’

81 (1) (1.1
=2!x6!x(§] "(5) e
28

<256
Let P andQ are forces. We know that

R =P? + Q% + 2PQ cos
When08=0°,R=4N

R=4N='\/P2+Q2+2PQ

P+Q=4 )
When 8=90°, R =3N

P2+Q%*=9 (i)
From Eq. (i)

P+QY=16

= P2+ Q%+ 2PQ =16
= 9+ 2PQ =16  [using (ii)]
= 2PQ =7 :
Now, P-QF =P +Q*-2PQ
= P-QF=9-7

P-Q=+2 (i)

71.

On solving Eqs. (i) and (i)
p=(2+ lzﬁ) NandQ =(2—1§J§) N

Moment about A of force ? =0

C
b 5 F
4 %
&
. 3s8in(90° —8)
90° — -
= 3 B

= Force ¥ passes through vertex A.
Let B makes angle Bwith AC and 90°- with AB.

Moment about B of force ? =9
= F-3cos0=9=Fcos0=3 ()

Moment about C of force ? =16
F-4s5inb=16=F-sinf=4 (i)
On squaring Eqgs. (i) and (ii) and then adding
F2=3 4+ 4
F=5

. Three forces ?, 3 and i‘ acting along IA, IB

and IC are in equilibrium :
A

d A
B c

zAIBm-ﬂ%ﬁ'i«_»n-[E_E].—_

Similarly, ZBIC -_-% +

n B
andéAIC=—i+§
By Lami’s theorem
P - Q = R
sin ZBIC ~ sin Z AIC  sin £ AIB
= e = Q
sin(n/2+A/2) sin(x/2+B/2)
P | B
“sin(n/2+C/2)

ol
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P _ Q _ R
cosA/2 cosB/2 cosC/2

= = 4 (say)

= P Acos A/2,Q=hcosB/2,R=hcosC/2

PO R-—COS—z‘ OSE COS"Z-

73. Given AB =12km (s;)

and BC =5km (5;)
Speed fromAtoB=4km/h

N
c
5
- Al 128 ©
s

Time taken, ¢, = 5 = 3 h.

Speed from B toC =5km/ h
Time taken to complete distance from Bto C
Average speed

_ total distance _s; +$5; 12+ 5

" totaltime £ +t; 3+1

_17
= km/h

AC = J(ABY + (BCY?
=144 + 25 =169, AC =13km

: i ce AC
Average velocity = %

13
= -;km/h

74. v % m/ s>
Component of v along OB
B
A’
45°
o 30° A
TR T
_ i sin 30 _4 sin 30
sin (30° + 45°) sin 75°
11

49 :\/5 J3-1

“J3+1 aW3+1) J3-1
J%“

2(3-1) 1
el

75. If two particles having same initial velocity u
and range R, then their direction must be
oppositei. e, the direction of projection of them
are o and 90° - «.

2usin a 2u sin (90° — o)
1 = ——— andty =——"——,

g
2u cos o
= tp=———
g
2 2
2
Now, f1 " t _ (2u su; ) ( ucozs o)
g b4
2 2

duc .o 4u
=-—2-{51n2(x+c0520:}=—~2—
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