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PHYSICS

1

(b)

(©

@

(d)

The magnetic flux linked with the primary
cail isgiven by

f=1,+4t
So, voltage across primary
df df At

=—z=—(fy #t +— =
Vo it dt( o Ht) =— m 4Vt
Using the relation,
Vs _ N Ng _ 24500
Vp_N or V=V __4@—;5

=120V

L et displacement of particleexecuting SHM
isy=asinwt

Asparticletravelshalf of theamplitudefrom

a
the equilibrium position, soy = 2
Therefore,

a . . 1 . p
—= = —==8Sn—
> asin w or sinwt > 6

p
or wt = Ort_GW
__b P 2
ort= N =
6@@ @$W TO
ETo
_T
ort= 12

Hence, the particle travels half of the
amplitude from the equilibriumin %s

When a pure semiconductor like silicon is
doped with atrivalent atom of aluminium
(valency = 3), a p-type semiconductor is
obtained in which no. of holes is greater
than no. of electrons. The acceptor energy
level lies just above the valence band.
Number of nuclel remained after timet is
givenby N =Nget
where N, isinitial number of nuclei.
Thus, for two substances A and B, member
of nuclei will be

N, =N 3t .. (D)
and N, = Noe‘“ . (ii)

5.

6.

@

q

@
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Dividing eq. (i) by eq. (ii), weobtain

Tt

Ny e

Ni_ s+t _grart _ 1
N2 e4|t

Bt diventh N, ab? 1
ut given that, N, §3p 2

1 1
Hence, —2 = m
ec €
Comparing the powers, weget 2=41 t

2_1

or t= I—Z—

The current due to revolving charge is

= d_49 g
glvenbyl—_l_—ﬁ 2

w

\;
And, w= R wherev isthe uniform speed
and Ristheradius of circle.

Thus | = -
us, 2pR

Hence, magnetic moment

Qv .

MEIA=Z R

pR? = %qu

Using the lens formula

f=10cm, u=-8cm

Thus, i :l i

10 v -8

\ v= 8_(;: -40cm

Hence, magnification produced by thelens
v _-40

u_ -8
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7.

10.

@

(b)

(b)

@

Using, eVy=hn__ or eV, = o

\ Vo= hc
o el min
12400° 10" 10
or V= T=124KV

Hence, accelerating voltage for electrons
in X-ray machine should be less than
124Kv.

Photo electrons are emitted, when the
frequency of incident light is greater than
the minimum cut-off frequency (threshold
frequency).

Using the formula

1
f

1) @&l 16
&R, R,D

—(15 1ael 16
=(L5-1) gr 73,

= (nga

1oos2L W1 o

f &R, Ryp

When the lens is immersed in a liquid of
refractiveindex 1.25

1 _3g, flj_ael 16
f' &ng, o&R1 R7o

_ x5 g el 10
- 8125 BER, R,p

1 _a0.2p &1 10

o Gsetr, i -0
Dividing (i) by (ii)

f' 05125

T:W =25 or f'=25f

Thus the focal length increases by afactor
of 2.5.
Work done in transfering g coulomb of
charge from clouds to ground.
W=Vq=4x10%x4=16x10%]
The power of lightning strikeis

W _ 16" 10°

t 100" 10°3
=160x 106 W = 160 MW

11

13.

@

(d)

(b)

The intensity of wave varies inversely as

1
the square of distance, | @ —
r

N R

Us, |2 srfﬂ - gfﬂ - 4

(- 1y =2m,r,=3m)

or, 1,:1,=9:4
The law of conservation of momentum is
true in all type of collisions, but kinetic
energy isconserved only in elagtic collision.
The kinetic energy is not conserved in
inelastic collision but the total energy is
conserved in all type of collisions.
When a p-n junction is reverse biased the
applied voltage supports the potential
barrier as a result the depletion region is
increased.
There will be very small reverse current

1L A) dueto drifting of minority carriers.

14.

16.

17.

18.

@

(d)

@

(b)

©

Astheforceis constant therefore slope of
surface will-change like the surface profile
(@).

Asthe batterieswear out, less current flows
through filament of flash light so the
intensity reduces. Also, thetemperature of
filament reduces (due to less current) and
hence the colour of flash light changed to

1
red because | u? and red colour has

longest wavelength in the spectrum.
Electricfield linesstart from the + ve charge
and end on -ve charge.

|A'|>|B |thedensity of field linesisgreater
at A thanB.

Anaphaparticleis gHe

Thus, 238U~ 2He %3 “oTh

t
After n half-livesn = — the number of

T

. N

nuclides left undecayed, N = N, §30
Given =L
No 16
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19.

21

22.

23.

24.

25.

26.

27.

©

@

(d)

@

(©

(b)

(b)

@

@

1 _a" o ab o1 "
16 &7p 870 Sé20

Thus, n=4, i.e,%:4ort=4T

or t=4x5730=22920years

(- T=5730years)
When aheavy nucleusemitsabetaparticle,
its mass number remains constant and
charge number increases by one.
Initially the beat frequency is 4 and the
frequency of Qis250 Hz, thusthefrequency
of Pwill beeither 254 or 246. When aprong
of Pisfiled, the beat frequency reducesto
2 beats per second and hence frequency of
P should be 246.
On filing the frequency of P increases to
248 and it gives 2 beatswith Q of frequency
250Hz.
According to de-Broglie relation,

h
| = ) where P isthe momentumand | is

Planck's constant. As the momentum-of
alpha, beta and gamma rays is the same
hence all have the same wavelength.
Voltagegain, A, = 1000
In dB, voltage gain
A, =10log, , 1000dB = (10 3) log, , 10dB
=30dB (~log,;10=1)
The entropy is a measure of disorderness
of a system. When ice cubes are formed,
orderness increases i.e. disorderness
decreases and hence entropy decreases.
The metal X has a higher coefficient of
expansion. When bimetallic strip is placed
inacold bath, therewill be greater shrink in
the volume of A, as aresult the strip will
bend towards the | eft.
The given wavelength does not
correspond to the green colour of leaf, soit
will be absorbed by the leaf and hence it
would appear to be black.
The base- emitter of a transistor is made
forward biased and the cut-off voltage for
siliconis0.7 V. Thus, the minimum potential
difference between the base and emitter to
switch thetransistor 'on'is1V.
AsT;=2T T
Smce the colgjunctlon is kept at 0°C,
ieT,=0

Hence, T,=2T \

28. (b) A nucleusissaid to undergo beta decay if
it emitts an electron or a positron. In beta
minus (€7) decay, aneutron transformsinto
aproton withinthe nucleusand in betaplus
(e*) decay, a proton transforms into
neutron inside the nucleus.

Let OA represents the path of the particle
starting from origin O (0, 0) and reaching

point (+/3,3) . Let pathof theparticlemakes

29. (o)

anangle q with the x-axisthen

y
£ (3.9

q iB
0].(0,0)
__tan_q:slopeoflineOA
3 o
OB J- —«/_ or g=60

30. (b) The shunt resistance is given by

&gy 'C')

o= gH

__ 100 _ 100" 13
~ (750- 100) ~ 650
31l. (d) The two spheres will have the same
acceleration (g). The acceleration due to
gravity is independent of the mass of the
object.
32. (b) Therodisbent inthe middle, so that two
halves make an angle of 60°. Then each

=2W,

4
half has a mass of % and length >

/)

112

/ 60°

[ ]
< /2 >
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Moment of inertia of each part about an
axis passing through one end
laees! > 1 "
T 382%E20 2
So, the moment of inertia of the whole rod
about an axis through its middle point.
Lz vz = L2
24 24 12
When the boat bounces up, it covers a
distance equal to one wave length.
| =100m, v=25m/s
. | 100
\  timet= v 5 4s
The pressure in lungs is reduced to 750
mm. The pressure difference between
atmospheric pressure and lung pressure
= (760—750) mm= 10 mm of Hg.
If we can drink water from a glass'upto a
maximum depth of hthen,
hr g= (10 mm of Hg column) r'g
hrg=(1cm)rig
hx1=1x13.60rh=13.6cm.
Theelectric field between two parallel thin
metal sheetsis

1 + N

| =
33. (¢

34. (¢

35. (o)

+S &S

+ —

+ —

s 264 1012
= TO = W »3N/C

(b) Angular momentumis

36.
L=r p =mvsin § k)
yA

JK f
X

37. (b

38 (b

9. (3

Therefore, the magnitudeof L is
L =mvrsinf =mvd
where d = r sin f is the perpendicular
distance.
Asd is same for both the particles, hence
Ly=Lg
Restoring force of thespring F=| Ky |
F = kawhere aisthe minimum amplitude of
SH.M.
For the mass to be detached from the pan,
ka=mg

210 1.
or,a= K -~ 200 m = 0 100cm

=10cm.

When the electric field becomes zero, the
beam of electrons is under influence of
magnetic field only. So the electrons move
in a circular orbit due to magnetic force
acting on them.
The displacement of particle executing

e SHM 1S

40. (d)

X =acos (wt +f) ()

dx .
velocity, v = r = -avein( w + X...(ii)
Acceleration,

AL % = “avf cos( w + ¥ ..(Gii)

+
5
I

Velocity
I
5 o

I

+
$N

Accderation
(@)

|

= N}
o3
\

N—

Onthe basis of graph it isobviousthat the
accelerationis90° (0.5p) out of phasewith
the velocity.

Resistance

_ Potentiadifference _ V. _W
- Current i q
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41. (¢
2. (o
43. (@
4. (@

So, dimension of R

_ [Dimensionsofwork]
"~ [Dimensionsofcharge] [ Dimensionofcurrent]

_[MLAT 3 _
C T

Specific rotation of sugar solution is

[MI2T312]

_ angleofrotation . q

as lengthoftube” concentration ~ ¢~ C
_q _ 04 _

\ C= 2T 0z ooy ok
Thus, purity of sugar solution

160
= 100=809°

200 80%

The surface area of the disc is maximum
and the surface area of cigar is minimum.
So 3< 2 < 1isthe correct option.
The focal length of plano-convex lens
11,1 1.1
F kK ¥ f

(for plane surface f; =¥)
\ F=f
when athin concave lens of the samefocal
length is joined, then the focal length of
the combination is
i:i +i :E- i =0 or, F=¥
Frof, fp, O f
Thus, the focus shiftsto infinity
Shortsighted eye and its correction

Farsighted eye and its correction

o

45,

46.

(©

(i)

(i)

(b)

(i) The dotted line corresponds to the ideal
gas behaviour because there is no change

PV
inthevalue of e at different temperatures

T,andT,,

The deviation in gas behaviour is more at
low temperature and deviation is less at
high temperature.

The graphs shows more deviation for
temperature T, than T,. Hence, T, >T,
Thetwo curvesfor different temperatures
T, and T, intersect at dotted line, so the

PV
value of e at that point on they-axisis

same for all gases.

A N

Thelateral displacement of emergent ray is

. t .
= ——sin(q- r
givenby d= ——sin(q- 1)

t . .
d=——(9nqcosr- cosqsinr
COSI’( q q )

d= t(sinq- cosqtanr)
If nistherefractiveindex of material of dab

Iasswrtairthenn—Sinq
(gless) w.rt.air, =g
Forsmallangle,n»% or r:%

andd=t(q-1.r)[sing» gqandcosq »1
if qissmal]
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47.

49.
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@
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Applying law of conservation of energy
for asteroid at adistance 10R  and at earth's
surface,

K+ U, =K+ U (i)
1 ~GMem
:—mV =
Ki=2zmM andV;= 10R,
K = =m andU, = Ly
=2 TR,
Substituting these valuesin eg. (i), we get
GMm GM m
lrﬁ\/l2 - € :EI’T‘Nf2 | =
2 10Ry” 2 Re
b Em? = I EMem MM
2 2 Re 10R,
b vf2=vi2 2GM, 2GMg
Re 10R,

2GM 16
' \,fZ:\,lZ egfi 10's
e

Asthe proton movesin adirection opposite
to theelectric field hencework done by the
electric field onthe protonisnegative. The
electric potential energy of the proton

increases because it moves from low
potential to high potential region.

Just after closing the switch, the inductor
opposes the change in current due to self

induction but very soon current attains a
steady value.

The effective resistance of circuit 2 is
minimum and circuit 1 maximum.

Hence, the current is maximum in circuit 2
and minimumin circuit 1. Thus, i, > i5>i,.

As the charged particle (1) moves along a
parabolic path in electric field hence the
direction of electric field isupward.

51

@

Particle (2) isnegative, henceitsdeflection
isdownward.

Particle (3) is + ve hence, its deflection is
upwards.

Particle (4) is —ve hence its deflection is
downwards.

hz=20m

Applying thelaw of conservation of energy
1
(mgh—mgh;) = 5 mv

1 2
or, mg(h—h2)=5mv

O V222 (h—h) = 2% 10 (100 20)

52.

53.

54.

(d)

@

(b)

or,v=42"10" 80 =40m/s
Loudness of sound intensity is given by

10 )
b=10log.— (i)
glo'ﬂ

5
Afterattenuation, b'= 10Iogae|—; .. (i)
§| 09

As sound level attenuates by 20 dB
thusb —b'=20
From equation (i) and (ii),

el b
b-b'=10log.— -10log .—
6ige  Elsn

20= 10dog8 (puorZ Ioggtlj
0

"o

. | | I
or antilog (2) = T or 100 = T orl'= 00"
The paralel plate capacitor consists of n
plates hence there are (n — 1) capacitors
connected in parallel.
So, the equivalent capacitance will be
(n-1C
Anemf of 100 V isgenerated at 1500 rpm.
So, an emf of 120V will be generated at
1500,

——"120= .
100 1800rpm
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55. (c)
56. (a)
57. (b)
58. (c)

Energy received from the sun

=2cd cm2 (min)1=8.4Jcm2 (min)*
Energy of 1 photon corresponding to
wavelength 5500 A

_hc_66"10% 3 10®
I 5500" 10" 10
=36x10719]
\" Number of photonsreaching theearth
per cm? per minutewill be

_ energyreceivedfromsun
~  energyofonephoton
8.4
n=—_—"_—75-23x% 10%°
367107
Using the relation
hc & Wwp =35keV u
= u
o<1 8 =310 ‘16 1008
hc 6.6 10 % "3 10°
o, | .=—=

mnTwo 3571037116 1107
=0.355% 10-1m
=355x1012m=355pm

An absorbed dose of 3 Gy corresponds to
an absorbed energy per unit massof 3 Jkg.
L et specificheat of humanbody, isthesame
asthat of water, 4180 Jkg K. Then

Q/m_ 3 _

== 4180—7.2><10'4K»7CQJK.
The number of potassium atoms remaining
at thetime of analysisis,

Ny =Nge™t .. (D)

inwhich t isthe age of the rock.
For every potassium atom that decays, an
argon atom is produced. Thus, the number
of argon atoms present at the line of the
andysisis

Nar=Ng—Ng ()]
Fromeq. (i) and (ii), wefind that
lt=in+Nad |

@ NK i’

InwhichN, /N, canbemeasured. Solving
fort

(= Ty IN(1+ Nu/Ng)
- In2

_ (125" 10%y)[In(1+10.3)]
- In2

=4.37x10%r.

59.

@

@

The velocity of the particle is maximum at
the moment it is thrown above. At the
highest point itsvelocity iszero and then it
returns back to the initial position. In the
graph PQ depicts upward motion and QR
part depi ctsdownward motion hence option
(a) iscorrect.

VA
[=

@)

Vusarb|e
Writing dimensions of each term on both
sides.

MO p [MT2)2[ML 3P [Le

i [M ]a+ b[L]—3b+c [T]—Za
Equating the power of M, L and T on both
sides,

a+b=0
-38b+c=1
—-2a=-1
SR SRR SR
us,a-z, = 2,c— >
11 1
So, vps2r2|2
2 141 2., S
or, veusr—i P ViR —

rl

CHEMISTRY

61.

(b)

0,, SCl,, and SO, giveoxyacid solutionin
water.

gjz + Hzo ¥4 3® H2$3
sulphurousacid

SCl, +3H,0 %% H,SO,

sulphurousacid

+4HCl

SO3+H,0 %3® HySO,

sulphuricacid
whereas OF, dissolves in water but does
not give any oxyacid solution.



DCE SOLVED PAPER 2008 - SOLUTIONS

2008-25

62.

66.

@

(d)

(b)

@

Br

(d)

Thetendency of an atom lose €l ectron from
its valance shell is known as ionisation
potential

Low ionisation potential indicates that
element can easily lose electron to form
cation.

The structure of an important antipyretic,
paracetamol is

OH

NHCOCH,

Thusit is clear that the compound can be
obtained by a para substituent.

A mixture of amylose and amylopectin is
caled starch.

Amylose is awater soluble fraction while
amylopectiniswater insoluble fraction.
Alkyl halides give elimination reaction with
alcoholic KOH and yield an alkene or
akyne (from dihalides) eg,

sp “usp
CH ° CH

- CHy- CH, - Br ¥4 Jie |
acetylene

1.2- dibromoethane
Hence, product has both sp-hybridised
carbon.

Permutit is hydrated Sodium auminium
silicate Na,Al, S, Og.xH,,O. It exchanges
its sodium ions for divalent ions such as
Ca2* and M@+,
NazA |2 Slz 08 + CaCl 2 ®
CaAl,Si, Og +2NaCl
Na,Al, Si, Og + MgSO, ®

MgAIZSIZOB + Na2804
Permutit when fully exhausted can be
regenerated by treating with 10% solution
of sodium chloride

Ca- permutit+ 2NaCl ®
2Na - permutit +CaCl ,
Mg- permutit+ 2NaCl ®

2Na- permutit + MgCl,
Itismost efficient method to get water with
zero degree hardness.

67.

68.

69.

70.

72.

(©

(©

@

(d)

Lyophilic colloids are those colloidswhich
from colloidal solutionin contact with water.
Starch is an example of lyophilic (water
loving) colloidal solution.

Xenon hexafluoridereactswith silicatoform
XeOF,as

2XeRs +SI0, %23 XeOF, +SF,
.

The oxidation state of xenon in XeOF, is
X -2-1

calculated as XeOF,

X+(-2)+4x(-1)=0

Xx—2-4=0

Thus O.Sof Xeincompound X is+ 6.

When oxyhaemoglobin changes to

deoxyhaemoglobin, FE* ion changes from

diamagnetic to paramagnetic.

In atomic reactors helium gas is used.

Itisnoninflammable. It haslow density and

itslifting power is92% that of hydrogen and

S 10 lift Weather balloons and airships.
717(@ KMnO, reacts with oxalic acid according

(b)

to the following equation
2MnOy +5C,03° #16H* %:3®

2Mn?* +10C0,+8H,0
Eq; massof KMnO,,
o rpmolmass  mol.mass
" changeinO.N. ~  7-2

Nkmno, =5 molarity =5x 104
Eq. massof C,07

_ mol.mass _mol.mass
2(4- 3 2

Ne,08 =2xmolarity=2x102
N.V.=N,V.

V=NV,
5><10'4><V1:2><10_2><O.5

" 510"

The atomic number of cesium is 55. The

electronic configuration of cesium atom is

o5 Cs= 157, 252p6, 352305, 42, &f104p6, 52
4_(-110,5‘:)6l 651

The electronic configuration of cesiumion

will be

Cst=1s?,25%2p% 357306, 4%, 3d104p®, 582,
4d10,5p6, 650
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73.

74.

75.

76.

(b)

@

(©

(b)

Therefore,

the total number of selectrons=10

the total number of p electrons= 24,

the total number of d electrons=20.
Nitrobenzene is reduced by Zn and
alcoholic KOH into hydrazobenzene.

2CsH5NO, +10H ¥ %4 Fm
CsHs - NH- NH - CgHs +H,0

hydrazobenzene
Chloroform on reaction with sodium
ethoxide gives ethyl ortho formate

[CH(OC,Hy)4l.
CHCl3 +3C,HsONa %%

CH(OC,Hs)3 +3NaCl
ethylorthoformate
Acetophenone (is prepared by
substitution), whereas other compounds

are prepared by addition reactions.
Acetophenoneisprepared by Friedel Craft's
reaction when benzene reacts with acetyl
chloride in presence of ‘anhy. AICl; as

H+CICOCH,4 COCH;,
Anhy
@ AICI @ + HCI
acetophenone

Molecular weight determination suggests
that white phosphorus has the molecular
formula P, bothin solid and vapours states.
The four atoms of the molecule are at the
corners of aregular tetrahedron. The P—P
bond distance on P, molecules is 221 pm
and the P — P — P bond angles are of 60°.
However, theoretically the pure P — P
overlap would give bond angle of 90°;
hence the low angles in P, molecule
suggests that the structure is under strain
and hence unstable.

P

Structure of white phosphorus

e

78.

79.

81

82.

(b) The electron affinity (in kJmol) are given

(©

as Fluorine=332.6; Chlorine=348.5
Bromine=324.7; lodine=295.5
The electron affinity value is highest for
the chlorine. Hence, the correct order of
electron affinity will be
Cl,>F,>Br,
Radioactive disintegration is a Ist order
reaction, hence,

2.303 a

—
k= t Oga-x

U ke 2303Io 100
=15 %Y100- 50
2.303 100
_|og—
t 100- 99
2.303, 100 2.303

— —
! 15 Og50 t Ogl

also,k =

100

03010 _2

i|ogz—}Ioglool:>

15 "t 15  t

2°15

t= 03010

=99min

(b) Changeintemperature=80-30=50°C

@

©

Asweknow that for every 10°Cincreasein
temperature; rate of reaction doubles.
Thus,-for-50°C increase in temperature,
increaselin'rate of reaction = 25 = 32 times.
BC moleujehassp hybridization, inwhich
threesqo2 half filled hybrid orbitals are planar
and oriented at an angleof 120° to each other.
NH, and H,0 has sp® hybridisation, thus
should give abond angle 109° 28'. However,
the observed bond angleis 107° in NH,; and
104.5°inH,0. Thisisdueto the presence of
lonepair of electrons. AsH; hassmaller bond
anglethan NH, due to less electronegativity
of AscomparedtoN.

Physical adsorption decreases with
increase in temperature, whereas
chemisorption first increases and then
decreases with increase in temperature.
Acetylene when react with formaldehyde
in presence of copper acetylide catalyst
form an addition product.

CH° CH+2HCHO %%®
acetylene
OHH, C- C° C - CH,OH
2-butyne-1,4- diol
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83. (c) Ortho-and para-nitrophenol is
separated by distillation because
p-nitrophenol has higher boiling point
than o-nitrophenol due to H-bonding.

Oy #©
N
(@) (@)
\N E
o\H
o-Nitrophenol p-Nitrophenol
Morevolatile Lessvolatile

8. (@ In Syt mechanism, carbocations are

formed as intermediate, hence more the
stability of the intermediate carbocation,
greater are chances for their formation-and
hence morereactivewill bethe parent alkyl

halidefor SNl reaction. Hencetheorder of
reactivity of alkyl halides toward SNl

reaction followstheorder : 3°>2° > 1°
CHj;
I
HaC- C - Cl % $%® (HaC)sC'
carbocation

CHg
t- butylchloride

%3L% % (H3C)3COH

t-butyl alcohol
85. (c) Forisotonic solutions
n
C,=C,or LA
Vi Va
W Wp

mV;  mpVp
V, =1L,V,=100mL=01L

W _ W, W, 10
mV, mV, 601 342701
W, =1754gL

86. (c) According to Fajan'srule,
Polarising power of cation

_ Chargeoncation
~ radiusofcation

87.

89.

91

92.

©

(b)

(d)

Therefore, as the size of cation decreases,
its polarising power increases. Hence, Cu?*
polarise Cl~ionsmorethan Cu*. Therefore,
CuCl, has more covalent character and
hence, its boiling point is less.

For abody centred cubic lattice

radius (r) = ?a =0.433a

Therefore, radiusof Na =0.433 x 4.29
=1.8575

. 8RT
Most probable velocity = 4 /—
pm

T=(27+273)=300K
Most probable velocity (H,)

=17.8x10% am/s

_\/8’ 8.314°107 300
314 2

The paramagnetic behaviour depends
upon. the no. of unpaired electron. More

-===the N0. Of unpaired electron more is the

©

(b)

@

paramagnetic character. In the given
species no. of unpaired as follows
Mn** =[Ar] 3d® =5 unpaired electron
Fe*=[Ar] 3d® =4 unpaired electron
Cu™ =[Ar] 3d® =4 unpaired electron
Auisamember of 5d-series. Fe, Co and Cu
all-arethemembers of 3d-series.

Asweknow that, t ;,, 1 1
a1l

(o) €a, it
Thus 1/2h 582}
- 5 €10
(ty2), &3¢
where, n = order of the reaction

On substituting the values
01_¢50 "
0.8 84004
On taking log both sides
0.1 50
log—=(n -1)log —
Og0.8 ( ) g400
1 1
log==(n -1)log—=
g (n-1) 95
n-1=1lorn=2
Gadolinium (Z =64) : [X€] 4f7,5d1, 682
4f”

T
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Lutetium (Z=71) : [Xe] 4f14,5d, 652
%. (a X(9)==Y(9)+z(9)
LA IL t=0 1 0 0
24 L0 05 05 05
Lawrencium (Z = 103): [Rn] 5f#, 6d?, 7s? _05 _0s5 _05
T R
_by Pz
5f 1 KP_ Px
Tantalum (Z =73) : [X€] 4f14, 503, 652
WL A
e = P p=gsam.
Hence, Gadolinium has got incompletely 3
filled f subshell. . p_3
93. (d) Gavaniccelis Partial pressureof X = 3 = 3 =lam
Cu(s) | Cu?* (a0) | |HG** (0) [Hg () 97. (a) Ozone layer is found in the stratosphere
In the_above cell, oxidation of copper and region of atmosphere. It shield the earth
reduction of mercury takes place. Its cell from the harmful U. V. radiations from the
rectioniswritten as —esin. The U, V. radiations cauise skin cancer,
reduction cataract of eye, and harmful to vegetation.
[ | 98. (c)/ H,0, can be prepared by electrolysis of
(fu(s) +Ho? (aq) %@ C|u2+(m) +Hg(?) 502%2HZSO4. In this method, hydrogen is
oxidation ||baa[aj a Cathode
0.059 2H;304 = Hz +HyS,04
94. (b) Eell :Eocell + Iog[M"+] Persulphuric acid
(Mardhall's ecid)
On substituting the values given
0.059 5 H25208+H20® Hz&)Pér"' H%5 y
= - monosupnuricacl
B = 034+ 2 l0g10 (Caro's Acid)
H,O5+H,0® H,S0,+H,0
=034+ 0'259 © 2 =+0281V ZZus T 2ora T ene
- . N + -
95. (d) Graphite, unlike diamond, has a two Mechanism: H,S0, = H™ +HSO,

dimensional sheet llike structure. The
adjacent layers of sheet are held together
by weak vander Waal forces. Here, each
carbon atom isin sp? hybridised state and
isthusattached to three other carbon atoms
by three s bonds forming a hexagonal
planar structure. Thefourth el ectron present
in an unhybridised p orbital of each carbon
atom of ahexagonal unit then overlapswith
each other to form a p bond. Hence the
C—-Cbond lengthin graphiteisshorter
(142pm) than that of dimond (154 pm).Now
since p-electrons (p electron) are free to
move throughout the entire layers, gr aphite
isagood conductor of electricity.

Atanode: 2HSO; ® H,S,0g + 2€°

At cathode: 2H* +2e” ® H,

(b) Alkali metasareeectropositive, hencethey
canreduce CO,,.

4Na+CO, %% 2Na,0+C

9.

100. (d) N, (g)+3H,(g) —— 2NH;(g) +22kcal
The given reaction is an example of
exothermic reaction and for exothermic
reaction

Errm T DH=E @R

Earr) = S0ked

E, R =50+22=72kcd.
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10L (c) Aldehydes are reduced by LiAlH, to
alcohols and alcohols are oxidised by
copper to give aldehydes.

CH4CHO %%%% CH4CH ,OH
(X) v)

%%® CHaCHO
X)
In Wurtz reaction alkyl halide reacts with
sodium in presence of dry ether to give
akanes eg,

[Cl +2Na +Cl| Y3943
Co H[CT+ 2Na +CI CoHs % 3:%4% %

C4 H10+ 2NaCl
butane
In Wurtz reaction wet ether is not used
because wet ether destroy the sodium
metal.

103. (b) Aldehydesand Ketoneshaving at |east one
a-hydrogen atom in presence of dil. alkali
give b-hydroxy aldehyde or b-hydroxy
ketone, which on-heating gives a,b-
unsaturated carbonyl compound.

102. (¢)

I
CHz- C +HCH,CHO
|

H
Acetaldehyde

OH
: |
%9 Y% cH, - C - CHp- CHO

Aldol

%9® CH3- CH = CH.CHO

-H0 Crotonaldehyde
104. (c) Weknow that
é U
DE= hc.R @iz - iz”
Ny  nag

For lowest energy, of the spectral line in
Lymanseries,n, =1,n,=2

Hence,
41 10 3hcR
UE—hc.Rg—z-—zg or DE= i
err 270

val + N2V2
Vi +Vs,

_0.015" 100 +0.005 "100

100+100
_ 15+05_ 1 072
200 100
Resulting solution is acidic in nature.
Then, [H*] =102
pH =—log[H']
1
[H']
The reactions in which energy is released
are known as exothermic reactions eg,

N, +3H, % 3 2NH3 +92kJ

In this equation energy isreleased, so it is

an example of exothermic reaction.
107. (d) The formula of carnalite is KCl. MgCl,.

—=e6H ., O. Inthis formulaonly potassum gives

colour (lilac) to flame, whereas magnesium
does not give flame colouration.
Due to intermolecular hydrogen bonding
in/ethanol, it exist as associated molecule
whereas no hydrogen bonding occurs in
diethyl ether. Therefore, ethanol hashigher
boiling-point than diethyl ether.
Therefore, theb.p of ether will be 34°C
Aniline reacts with Br,, to give 2, 4, 6-
tribromoaniline not bromoaniline as::

NH NH
2 Br 2 Br
+ 3Br, =——> + 3HBr
Br

2,4,6-tribromo aniline

110. (8) Thevaluesof four quantum numbersgiven
represents following characteristics.
n=4® vaencedectronispresent infourth
shell.
£=0 ® valence electron is present in
s subshell.
m=0® vaencedectronispresentinorhita
of s. subshell.

105. (c) N= (- ForHCIN=M)

= log :Iog—l_2 =2log10=2
10

106. (b)
108. (d)

100. (b)

1
s= +E® spinning of electronisclockwise.

Therefore from the above pointsit is clear
that the valence electron is present in 4s as
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48l whichindicatesthatthisisanalkalimetal 116, (&) Orbital interaction between the s-bonds of
present in 4th period and |A groupi.e. K. asubstituent group and a neighbouring p-
11 (b) R\ / R orbital is known as hyperconjugation.
T N 'Q "
cis-akene H- C CH= CH2 « H- C=CH- CH2
(B I
H H
+H, | Lindiar M (m
catalyst
R H H
\ _ I 9 I g
R-C°C- R3/3)”@}”-’y® .C=CH- G *C=CH- &
e A H/ \H « H E+CH CH, « HIC CH- CH,
H
tran?zl)kme (GD) )
12 (b Lanthan_idecontr_action J The_reisasteady Atomswith higher atomic numbersreceive
decreaseintheradii asthe atomic number of higher priorities
thelanthanide e ementsincreases. For every )
additional proton added in nucleus the CH,
corresponding electron goes to4f subshell. 2
The shapeof f-orbitals is very much diffused H Cl o
and they have poor sheilding effect. The 17—t cl 3 H Therefore, priority
effectivenudear chargeincreaseswhich cauises
the contraction in the Sze of dectron charge
cloud. Thiscontractionin Szeis quiteregular CHg
and known as Lanthanide contraction. f th for C-2 carbon
113 (d) Nylon-6isusedinthe manufacture of tyre of the groups ror carbonts
cord. Cl>'C-3'carbon > CH,>H
114. (c) Synthetic petrol isprepared by Fischer- @ Q@ @ @
Tropsch process. @
C  +H,0 %¥9% co+H,
Red hot coke  gteam m 2
) €
CO+H; +H; \_/
N
watergas \ @
7958 Yw mi iqui
40><I esot Cl, Mixtureof liquid S-configurationi.e. 2 S
CrandZn hydrocarbons
Priority of groupsfor C-3 carbonis
115 (b) Ethyleneglycol reactswith excessof PClg Cl > C-2 carbon > CH 3 H

to give ethylene chloride.
CH,OH
| +2PCl; %3®
CH,OH

ethyleneglycol

CH,Cl
I
CH,Cl

1, 2-dichloro ethane
or ethylene chloride

+2POC] , + 2HCI

@ @ & @

@
@~\—3 €
"\y‘

S-configurationi.e. 3S
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118 (d) Given 122. (c) Givenexpressionis
CoHa(@) +205(0) %3200, (9) +H;00); AR
5;
() e
DG° =—1234kJ s 3
C(9) +0,(@® CO, (g);DG° =—394kJ Weknow e* =1 +x +X2_| % .
.. (i)
Ha(6)+20, (6) ® HO(; DG° =~ 237kJ | 2,20 @00
2 2 a
o - (iii) and
Operate 2 x (ii) + (iii) — (i)
o q 2X, (202 ()3 (20*
2C(9)+H, (@) %%® C,H, (@ e= -t 3 TR

119, (b)

120. (d)

DG°=2(— 394) +(- 237) (— 1234)
DG°=209kJ
Let thesolubility of AgCl isx

AgCl=—— Ag +Cl~

X X
[CI']fromNaCl=0.2
Concentration of Cl==x+0.2
Ky, =X(x+02)
1.8% 1010 =2 +02x
(xisvery small asAgClissparingly soluble
inwater, thus x2 <<<1)
1.8x1010=02x

_18 107 =90x 10-19M
02 7

Tryptophan is a heterocyclic amino acid:

H,N - CH- COOH
|
CHZ

I
H

MATHEMATICS

121 (b)

Given equation is 1- cosq= sin qsin%

CIU
2H

=0or cos% =1=cos0

P 2sin gA-cos

b sinS
2

q q 7
—= H0or—==2kp+0,k Il
2 kp 2 P
g=2kpor q=4k pk T1

123" (c)

()]
By adding equations (i) and (ii), we get

(292 (20* D

X +ex=2 él. ¥

8 2! 4 4
Therefore, the constant termis 2.
Consider the expression

__%+& +& -|.C_5 +..

124. (c)

3 5 7
Putting thevaluesof C,, C,, C,,..., weget
nn- 1 N nn-1)(n- 2)(n-3) N
3.2 5.4!
Multiply/and divideby n+1

(n+1)n(n -1
+18(n+1) 3!

L (n+1)n(n -1)I(n -2)(n-3) |
Putn+1=Nin abovse.expression
=%§N+ N(N -2)!(N- 2)

. N(N- (N - é)I(N- JN-4, @

=1+

o Y

= Nl[NCN'N% +NCg+..]

n

1
= —[oN-11= =N+
N2 1= Do NEnd

The number lying between 999 and 10000
arefour digit numbers.
Thefour digit numbersformed by the help

6!
of thedigits0, 2,3, 6,7, 83re6P4-—-360
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125. (b)

126. (b)

127. (d)

But these 360 numbersinvolvesthose nos.

which begin from 0. and those numbers are

three digit numbers.

Takinginitia digit 0, the number of waysto

fill remaining 3 placesfrom five digits 2, 3,

6,7,8are P, =60

Therefore, the required numbers= 360—60

=300

Let thetwo numbersbeaand b

Given A.M. :izbzg ad

GM.=a.b=16p a+b=18andab=16

Therefore, the required quadratic equation

isx2—18x+16=0

Since, the line drawn from the points

A(4,-1,2)and B(-3,2,3). Sothedr'sof

the line. ABis(4+3,-1-2,2-3)

ie, (7,-3,-1)

Since the line meet a plane at right angle.

Thereforedr’sof line AB isproportional to

the normal of the plane

Also, line AB meets a plane at a point

(-10,5,4).

\ Required equation of planeis
7x—-3y—z+89=0

Given quadratic equationis 2% + 7x +¢=0.

Let a and b be the roots of the equation

22 +7x+c=0,

7
\ Sum of roots= a+b:-E and

Product of roots= ab= %

7
Given, Ia2 - b? |:Z

7
b a-r’= tz (By defn. of modulus)

p (a—b)(a+b)=:r%

Weknow (a —b)2= (a + b)2—4ab

@76 4 _49

—b)2= =z =—-2
P (a-b) §25 2 2 C

P (a-b)= ‘:—9 2c

128. (c) Consider, coszgg-xg- 2§2+x_

@ 7]
By using (a2 —b?) = (a—b) (a+ b), wehave
i o a ol
= [ COSa—- X+ COSp—+X -y
17637 "5 g3 aﬁ
1 ap 9 P i
}00533 X cq§e +_x
By using
A + o aaA-B(')
CosA + cosB = 2cos, 2C0Sp——— =
€2 56 2 5
and
c0sA —cosB = 2sin B2 BOg @ - B
€25 & 2 p
We have
1 P Ul P i
=.{.2C0S—COSXy | 2C0S—Si NX:
R R R R )
IiZSlI'IzCOSEu {2sinx cosx}
:sinﬁsinZX
3

(By using sin2q= 2sin qcos q)
L llipo .
=singp - —=sin2x
& 35

= sinBsi n2x :ﬁsinZX .

3 2
Since, maximumvaueof sn2xis1
Hence, max value of

2 0O 2P «/5
cos &3 XB cos %5 ﬂ|s >
Let thefirst circlebe
Sl % +y?—6x—2y +1=0andsecond beS,
x2+y2+2x 8y+13=0
On comparing given equations with
a? + 2hxy + by2 + 2gx + 2fy +¢c=0
We get centres of the circles S, and S, are
¢, (3, 1) and ¢, (-1, 4) and corresponding
radii arer; =3andr, =2
Now, ¢,C, =25 =5
Also,r,+r,=5
\ oGt
Hence, two circles touch each other
externally.
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10. (8 LetS=

131 (a)

1,1 .1
123 345 567

+Ya ¥

1

\ nthterm T, =
MM I = on- DEn)@n +1)

_1ée 1 1a lel 1 u
28n-1 2nH 28n 2n+14
Now, By puttingn=1,2,3, ... weget T ,, T,

T,

_1eél 1a 1é 1o
281 26 2 & 3¢

1, -1él 1o lel 1u
27283 48 284

T

111, g

1 16 . 3
=_logy(1+1)+= o= 1+ {12 = —+Y4yy,

29‘*()28%234“%&
By using

X2 X3 4

log(1+X) =X — +—
0g(1+x)=x T+

1
= 2-—=
00e >

From Venn Diagram we have

AE B)
-

Uy

(A'C B)

I

\ (AEB)E(ACB)= A’

Alternative method :

Consider

(AEB)E(A'CB)= (A'GB)E (A'CB)

>

132 (@

Letx T (A'CB"E (AC B)

p xT A'CB'orxi A'CB

Pb xT A" and xT B' or xI A" and
xT B

P x1 A' (- Itis not possible that x
belongs to both B and B')

. .16 Xl
Suppose vy =sin” L dogs o=
pp y g 93%3%
. a0
P siny =logz -—=
Y=l g35
Asweknow—-1£siny £1

b -1£|oggg‘%g£1 3 %5%53

P 1Ex£9 b xT[19

138 (8@

134. (d)

Let X2+ 2ax+10—3a>0foral x| R

\ Discriminant =b2-4ac<0

b/ 482 -4(10-38)<0

p 422-40+12a<0p & +3a-10<0
b/ (@+5)(a-2)<0p —-5<a<2

2
Cre
0(X2+1)3/2
Putt=x2+1

such that dt = 2xdx
whenx=0,t=1andx=2b t=5

\ |= \2 X3 le\s(t'l)
Q 22 2 Q 32

1o 12 .-3/2
=— t -t dt
ZQ[ 1

5
16, 4o L0 _6-246
= Aft+2—; =——"'"
232 tuul N

135. (d) |_et|:dsin(logx)+cos(|ogx)]dx

= c‘jsi n(logx)dx + c‘yos(logX)dX ]
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136. (c)

137. (a)

Consider Cyin(logx)dx

= G sin(logx)dx

\cos()l(ogx) dx

=dgn(logx).x -
=xsin(logx) - Cyos(logx)dx
Now, put thisvaluein Eq" (1), we get

=xsin(logx) — Cyos(logx)dx

+ Cyos(logx)dx +c

=xdgn(logx) +c

X
Since, given function f (x) = x (x + 3)-€ 2
satisfies all the conditions of Rolle's
theoremin[-3, 0]
\ thereexistcl (-3,0)suchthatf'(c)=0
Now f (x) =x (x + 3)e~ (L2

2 1o
V) = 32 @zx ==z
\ (X)) =x+3X)e" % 25

+ (X #8)e (V2
- %e_(llz)x{XZ—X—G}
Now, f'(c)=0
b - %e'(‘:’z){cz- c-6=0b c=3-2

Butc=31[-3,0] \ ¢c=-2

er _

Given functionisf (x) =
( ) er +1

Replacex by —x
- 2X _ 1

\ f=x)=
( ) e-2x +1

_eFa- &) _1-e¥

e—2x(1+62x) l+er

P f(=x)=—f(x)
Note: A functionf (x) issaid to bean odd
functionif f (—x) =—f (x).

138. (c)

| — 1

ol h

139. (a

\ From the note, we have

f (X) isan odd function.

\ Option'c'isnot correct.

Now, we check f (x) is increasing or
decreasing.

2X
f'(x):m>0,

Since, f'(x)>0," x IR

\ f(X)isanincreasing function.

Let h feet be the complete height of the
house and t be the total time taken by the

1
stone then we know h = Eg't2 (D)

Since, stone dropped from the top of the

1
house passes the lowest storey in ZS
3 2

Now, the height of the lowest storey is 20
ft. Therefore, we have

(1 1 B
20= th 29* = (i)

& o
Fromeqg. (ii),
L. Lg
4 32
=8t—1 [ g=32ft/s]
2
8

Then, fromeq. (i), weget h=110.25ft.
Let E be the event that a six occurs and A
the event that the man reportsthatitisa'e'.

1 5
Therefore, P(E) = 5 P(E) = 5
Now, man speak the truth 3 times out of 4
times.
\' Prob. (speak thetruth and reportsthat it

3 1
i56)=P(A/E):Z andP(A/E'):Z

3
\ FromBaye'stheorem, P(E/A) = 3
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140. (c) Tota no. of cards=52

141 (a)

142. (b)

143. (b)

Total no. of acecards=4

) 41
\ P(drawmgacecards)—a—ﬁ p
1 12
and q—1—p—1—E—§
Here, we can apply Binomial distribution,
) _ 112
W|thn-2,p—l—3,q—1—3

(n=2astwo cardsaredrawn)
We know, mean of Binomial distribution

cpp=oxL=2
TP=eX13713

Let the first sphere be

S° X2 +y2+7z2+6x—8y—2z=13, and

second sphere be

S0 X2 +y2+272—10x+4y—22=8,

By comparing the given equation of

sphereswith

X2 +y2 4724 2ux + 2vy Y2wz+d=0

We get centresof S and S, as

¢° (=341 c°(5-21

So, mid point of linec, ¢, (say)

po @53 42 1+b
€22 2@

Now the plane 2ax —3ay + 4az + 6 = 0 passes

throughout the point p, so point

P(1, 1, 1) stisfiesthe equation of the plane.

\  putx=1,y=1,z=1ineguation of

plane, wegeta=—-2

Note: The projection of thejoin of the point

P (X, 1,21), Q(X,,Y ,,Z,) onlineABwhose

direction cosinesare ¢, m, nis

(% =%)+m(y,—y,) +n(z,-2zy)

\"Ingiven question direction cosines of
. 623

thelineare —,—,—.

777
\  projection of the line segment joining
the points on the given line
6

=-(2+1 E5 0) E1 3)=
= 2@+ D+ (6-0+=(1-3)=

P P=(1,1,1)

22
-
Let the required vector be ai +bj +ck.
Since af+b] +ck,i 4] and Aj+l§ are
coplanar. (given)

144. (&)

\  Determinant made by thesevectorsis
equal to zero.

ab c
P 1 1 0|=0

011
On solving determinant, wegeta—b+c¢=0
Also, given that required vector is parallel
to the vector 2i - 21?- 4K, therefore, cross
product of these two vectorsis zero.
i, (a+bj +ck) " (2 2] 4k) B
i ]k

b c¢|=0

ie, |a
2 -2 -4

b —4b+2c=0,4a+2c=0,2a+2b=0

\'_Required vector is i- |- 2k

Given equation of lines are
Xy+2x+2y+4=0 ..()

and x+y+2=0

Equation (i) can bere-written as
Xy+2(x+y+2)=0

From equation (ii), we have
Xy+2(0)=0p xy=0

P x=y=0

...(ii)

Now, on puttingx =0, wegety =—2
and by puttingy =0, weget x =—2
\ verticesof triangleare(-2, 0), (0, 0), (0,—2).
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Note: Inaright angletriangle circumcentre y2=4x—4
ismid point of hypotenuse. Similarly other parametric equations of
\ Midpointof AB=(-1,-1) 2
Hence, (-1, — 1) isthe circumcentre. curveare x=2s and y = —
145. (b) Givenpointp(a, b)lieson3x+2y=13 s
\' (a b) satisfies the equation o 2
3x+2y=13 Ellmlnatlngsfromx:ZSyzg, weget
\'  3a+2b=13 (i) Xy =4
and paint Q (b, @ lieson 4x -y = 5 _ Thus, we havey2=4x—4andxy =4
‘(b3 3?t|sf|estheequatlon 4x—y__— 2 On solving these curves, we get point of
do-8=5 = , - (1) intersectionis(2, 2)
On sri\ilggbeguzatlon (i) and (i), we get 149. (d) Standard form of the ellipse is given by
\' p@b)=(3,2andQ(ba=(23 x2 y?
Now, equation of PQis found by using the —t=5 =l
equation of two point formx +y =5. a” b .
146. (c) Note: The equation of the bisectors of Focus = (a, 0), eccentricity = e
the acute angle between the two lines ) . a o2
ax+by +c, =0andax+b,y +c,=0is Directrix :x = = and b* =& 1-€)
given by
ax+hy +c _ axx 4y € Given, 2ae=8and %:18 p ezé
Ve +b? /a3 403 \ a=6andb= 2,5
Therefore, the equation of bisector of Therefare the required equation of ellipse
acute angle formed between the lines P
4x—3y+7:Oand3x—4y+14:O,is iSX—+y— =1 p 5x2+9y2=180
4x- 3y+7 _ 3x -4y 14 % A°
J16+9 16 +9 150/ (&), Given: cosq.= — and 0< q <2
p x-y+3=0 17 2
147. (b) Note: Theliney = mx + c will touch the . 2
ardeR+y2=2ifc2=a(1+m?d Asweknow, sinq=+v1 -cos” q
Givenequation of lineisy cosa =xsina + >
L 8 _15
acosa \ sing= — =
P y=xtana+a " 172 17
On comparingwithy =mx + ¢, we get Consider the given expression, viz
m=tana andc=a cos (30°+q) + cos (45°—() + cos(120°—q)
\ From the note, we have =0s30° . cosg—sin30° sing+ cos45° cosq
a@=a[l+tan’a] +sin45° sing+ cos120° cosq +sn120°sing
P sec?a=1b cosa=1 (By using cos(A +B) =cosA cosB—sinA
148. (b) Given parametric equations of curve are sinB andcos(A —B) =cosA cosB +sinA

x=t2+landy=2t
Eliminatingtfromx =t2+1,y = 2t, wehave

y
- ==t
y=2tb >

Putt= % inthecurvex=t2+1

.2
&
== +1
we have x 655

sinB)

osgB L D g=l 1 B
- & N2 2 9%2 2 24
_8mB 1 D 183 101

T1782 2 25 1%e2 2 2o
_B@B-1, 10

178 2 20
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151 (c)

152. (c)

Consider the Expansion J- ?+
On comparing with (x + )", weget

1
x=1 a=—=,

3
Now, Let T, and T, ; berthand (r + 1)th
terms of given expansion

n=20.

@ls
b T, =2C 1% f.geT;ﬂ 3 and

r-1

20 20-r+1 @16 "
T, =%c, @™ N B
_\/‘831 O ZOC
N r+1 8\/_21
" T @l d 20
J_gx/_ﬂ &
1720-r+1
J3 r
AsT, 3T, P Tt 5
r
P r£769 b r=7
Thus, Tgisthe greatest term.
o7, 20

Note: If Z=x+ iy beacomplex number,
then
—tan 1 &0

X @

amp(2) = q

. P p
sint +i(1- cost
Given, Sin ( 5)

=sin— +|825|n

= 25|n£cos£+| sin® —

10 10 104
(Byusingsin2q =2sinq cosq)

2pu
10

2pu

18 (@

154. (b)

\ ampés’n%ﬂ(l- cos%)g

p
= = tan—

Let P be the second and QS be the first
house.

Let R betheposition of window. Let ‘h’ be
the height of first house.

p
p =
9710

S
R 90 h
600 v
P 6 Q
i.e QS=hm.
Given: PQ=6m.

and-BD-RQP=60°, B SRQ=90°
Now,inDRPQ,

RP tan60°b?—\/_b RP=6y3m

\ By using Pythagorus theorem in
DPQR, wehave

(RQ)2 = (64/3)2 + (6)2 = 144b RQ=12m
. _ 12
Now, inDRQS, Sin60°==P h = &/3m.

Hence, height of the first house = 8\/3m
Tota Givennos. are200.
\" Total no. of two factors products=290C,
Now, the number of numbersfrom 1 to 200
which aremultiplesof 5is40.
\' nos. which arenot multiplesof 5is 160.
\" Total no. of two factors product, which
arenot multiple of 5is'6°C,,.
\ Required nos. of factor

= 200C,—160C,, = 19900—12720=7180.
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155. (b) Let @ beany vector
Such that a=ayi +ayj+a K
Let i beaunit vector inthedirection of b

and ] inthedirection of ¢ .

\ b=i and(::]

b |b”¢|=sin &~ |b| %,|c| B
Now, ab=ai =a (D)
and ac=aj =a, e
and 32 C =3k =ag (-7 T=Kk) ...

Ib" ¢
Consider
(ab)b+(ac)c+ a (b °|) ® 0

(of

=ab+actay(b*c)

from (1), (2) and(3)
= all +a2j+a3k =a
Let S denote the sum of the series upto ¥ .
\ S=1+3X+6@+103+.... ¥ ®
Multiplied both sideby x and subtract from
equation (i), we get
S(1-x)= 1+2x+3xz+4x3+ .....
X(1=X)S=x+2Z+33 +.....
Again subtracting
S[(A-X) X (1-X)] = (1 + X +X2 +x3 +...¥)

1
@- x)°

156. (d)

b S[(1-X) (1-X)] = 1_1X b S=

157. (c¢) Givenexpressonis

1 1

}5(21‘”22) +az t(zl 7)) Jaz,

:i|z + 27, ¥2\|z1Z2 +];|Z k4 Z
2 17 22 2'\/ 142 2 1 =2 ¥2
1 2, 1 2

=51z 2’| S1Wa 7))

S NN N
(12212 )

:—2e|J—| +yz2 PY

[+ by 2P+, —ZP =2(2, P+]Z,P)]

:|21|+|22|

158. (b) Consider
)!i@n?) xloge(sinx):)!i®n(1) xlog, (§nx)*
=Ioge[)!i®rr(1) (snx)” (-
Add and subtract 1, we get
=logf lim (1+sinx~1)]

lim (snx)*>0
X®O( )*>0)

Now, multiply and divideby sinx —linthe

power.
é X(sinx-1) y
= log, Slim(1 +sinx -1) ™D U
e, gt ‘ G
g
é. limx(sinx- :l)u
__r_loge(_fx®0 a=log,1
0
| 1
Lry2 e2- X -1 1
159, (b) fEO=1(X"+ ), oxt2
1k , X=2
é 5 gt
P f(x):gx +e'1/2xu andf (2)=k

Since, f (X) iscontinuousfromright at x =2,
therefore lim f(x) =f(2) =k
x® 2*

Putx=2+hinf (x) arndwhenx ® 2, then
h® 0

b k= limf(2+h)
h®0

60+ h)2 +el/2 (2+h) u

3
o

Letl= & dx
B 0é’n(x - a@)sin(x - b)
Multiplied and divided by sin (a—b)
B 1 + sin(a- b)dx
" sin(a- b) “sin(x- a)sin(x - b)

160. (a)
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Now, add and subtract x.

1 ~sin{(x-b)- (x- a)} dx
sm(a b) Msin(x- a)sin(x - b)
Usingsin(A—B) =sin A cosB —cosA sinB

we have

1
sin(a- b)

\sin(x - b)cos(x - a)- cos(x - b)sin(x - a)
0 sin(x - a)sin(x - b) o

1
_sm(a b)[()‘,ot(x a)dx - (yot(x b)dx]

_ 1 . .
= SnaD) [logan(x—a)—logsn(x—h)] +c

1

_ sin(x - a)
"~ sin(a- b)

sin(x- b)

Let! = @ x%dx

Q(a2+x2)4
Putx=atan q b /dx=asec?qdq
\ wehave

1 P4 4 2
|=— sin” g.cos
a3Q q qdg

161 (a)

1 \p/4 . .
:§Q sin*q(1- sin®q)dy

1 .0/4 .
=5Q (sin*g- sinq)dg

14€1- cos2g)?  (1- cosg)3u
& 4 g
e

_ 1 p/4(1- cos2p)?(2- L+oo2q |
- a3Q 8 da

3cosq coquu
4 4 1

162 (a)

1 P/41 cosq cosdq  Cosd
= _Q R - } dq
8a3 2 4 2 4

(By using cos2 q = 2cos? g -1,
cos3g=-3cosq+4cos’q)

14
= %(‘5 (2- cos2g- 2cos4g+ cos6q)dq
3R2a

p/4

é sm2q sm4q sm@w

382q 6 H,
1 ép 1+1 Pu__1a b
= -=+=dn—
T2 2 6 20 16384 3
The given differential equation is

(xz—yxz);—‘i+ y? +xy? 0

P X (1-y)dy=—(1+x)y?dx

Separating the variables
1-y &+
—dy= -c—= dx
V2 €270

163. (b)

On integrating, we get

—=-togy = éae% +Iog>9.z €

P lo ol =11 €
g@fz Xy
. .. dy x+y )
G at —==
iven equationis X x-y 0]

Since, it is a homogeneous equation,
\ puty=vxand by differentiating, we get

dy av
— =V +X—
dx dx
dy . .
Put value of r in equation (i), we get
dv 1+v
dx  1-v
e 1 v 0
p —dx— 0\
B14v2 1420
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On integrating both side, we get
1 y
b Iogex:tan—lv—Eloge(th)—logec \h
Put value of v ©.5 N24Y y=4
L 62 ©, ) EEESD
I x:taw—lz?aé-—logeél ,_X U—loggc
G &z 2 é?;xﬂg « \ 5x + 10y = 50
0.1
-1(y/x) )
b c(@+ydte=e™ ©D S
164. (d) Given, linear constraintsare (150) (10,0
3x + 4y £182x+3y 2 3andx3 0,y 3 0, "xdy=1

Now, by changing them into equality and
by giving some values of x and y, we find
co-ordinates to draw the graph of these
constraints.

Shaded portion shows feasible region and
vertices of the feasible region are

A (0,45),B (0, 1), cg,&g andD (6,0).

165. (b) Given, LPproblemis

Minz=2x+y

Subject to5x + 10y £ 50

Xx+ys1

yE£4

xy30

Now, we draw the graph of these
constraints by converting them in equality
and draw the feasible region.

Shaded portion shows feasible region
ABCDEA and vertices of thefeasibleregion
areA (0,1),B(1,0),C(10,0),D (2,4),E(0,4).

Now, objectivefunctionz=2x +y.
AtA(0,1),z=1

AtB(1,0),z=2
AtC(10,0),z=20

AtD (2,4),z=8

AtE(0,4),z=4

_——Hence, minimumvalueof zat (0, 1) is 1.

166. (b)

167. (o)

Givenplanesare r.a= | and r.b=p

b/ ra+!|=0andr.b- u=0

The equation of the plane through the line
of intersection of the given plane can be
writtenas (r.a- 1)+ k(r.b - ) =0 where
'k isascaar.

b r.(a+tkb) = | «p 0
Also this passes through the origin,

therefore, we havek = - I—

Put thevalue of kineq. (i), we get
r(l b- ua)=0

which isthe required equation of plane.
Note : Anglebetweentwolines

aap +by +GC)

2 12 12 (2
Ja +b + | 45
where the direction cosines of two linesbe
proportional to a;, b;,¢; anda,, b,, c,.
In the given question,
a=1b;=2c¢c,=3
&=3,b,=-2,¢,=1

cosq =
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168. (c)

160. (b)

170. (¢)

171 (a)

1'3+42° 2 3 1
NP +2 +3 P « 2% #

\ cosq =

Given, f (x) = 23-21x2 + 36x—30
Differentiate both side, w.r.t 'x'.

b f'(X)=6x2—42x+36

For maximaor minima, putf' (x) =0

b x=6,1

Now, f " (x) = 12x —42
andf"(1)=—30andf" (6) =30

f" (1) =—30isnegative, thereforef (x) has
maximaatx =1andf " (6) = 30 ispositive,
thereforef (x) hasminimaat x = 6.

Aswe know eccentricity of the hyperbola
isaways greater than'1.

\ From the options, we have oneof the

eccentricity is 2\/% :é which is less

than 1.
\ Eccentricity of hyperbola can never be

2
equal to 3
Note: Thestraight liney = mx + c touches

thehyperbolaif c = + \a?m? - b?
Here, givenlineisy =2x +1
\ m=2,c=|

Given, hyperbolais 36x2 —25y2=3600

2 2

X y© o_
100 3600 ~

25

\ @=100,b%2=144
Put all the values, in the formula, we get

| = +,/100(4)- 144=£16.

Consider~(pUQ) U(~p U9
° (~pU~q) U~p W)
°~pU(~q W) °~p

1

172. (d) From the given circuit, We have Boolean

173. (c)

polynomial is(~p Uq) U (p U~q).

Given observations are
-5,-4,-3,-2,-1,0,1,2,3,4,5.

Also given, standard deviation of above

observation is /10.

The new observations are obtained by
adding 20 to each. Thus, by adding some
constant in observations, the standard
deviation of new observation does not
change. Therefore, s does not change.

174. (d) Note: Lami'stheorem

Q R

If the forcesP, Q, Ract at apointanda, b,
gbetheanglesbetween Q, R; R, Pand P, Q
and forces are in equilibrium then
rhahifd. .- R

sna snb sing

Hereangleare 120°, 90° and 150°

By Lami'stheorem

P _ Q _ R
sin120° snN9D  sin1k0
Q
150°

120° P
90°

R

P Q _R

p —— =——PP:Q:R= 2:1
J32 1 12 Q'R=3
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175. (¢)

176. (a)

177. (c)

Total no. of persons=5

\" Tota number of ways="5!

when A and E standstogether, then wetreat
A and E as one person.

\" Total no. of persons=4

\ Favourable number of ways=2 .4!

5

2
\ P(A and E dwaystogether) = =g
Letf:N® N definedas
f)=x2+x+1x IN

Note: f (x) issaid to be one-oneif
f(@=f(b)

P a=b" ab TN andf (x) issaid to be
onto if we have yl co-domain
then$xT domainsuchthat f (x) =y
Letx,y | Nsuchthatf (x)=f(y)

P X4+x+1l=y2+y+1

P (X=y)(X+y)+(x-y)=0

P (x-y)(x+y+1)=0

b x=y or x=(=y-1)i.N

\  fisoneone

Again, since for each_y [N, theré exist
xI N

\  fisonto.

Note 1: If a, b, c arethree numbersin H.P.

then lll aeinA.P.
abec

Note 2 : If a, b, carethreenumbersin A.P.
then b—a=c-b
Note 3: In any DABC, wehave

A_ [(s- b)(s- 0
n 2 bc
gn B [E 063
2 ca
and a’n%a/—(s_ a()i()s- b)

1 1 1 .
We have , , are in
. 2A" . oB" . »C
sn“— sin“— sin“—
2 2 2

AP. [from Note (1)]

b 1 1 _ 1 1
sin29 sjnZE sian sinZA
2 2 2 2
[fromNote(2)]
ab i ac
(s- a)(s- b) (s-a)(s-c)
_ ac i bc
C(s-a)(s- 0 (s-b)(s- 0

[from note (3)]
b abs—abc—acs+ abc
= acs—abc—bcs + abc
b ab+bc=2ac b —4o =2
c ab

P ahb,caeinHP.

178" (b) Note: In anyDABC,wehave

A > (s- b)(s- ©

e AN —
— ) s(s- a)

angtanBL [E-0C-D
2 s(s- b)

Consider A B
tan— +tan—
2 2

[(s- b)(s- 0 [(s-a)(s-c)
:\l s(s-a) \ s(s-h)

[s-b)(s- ) , [(s-a)(s-c)
s(s- a) ’\I s(s- b)

_ \/s(s- ol(s- b)*- (s- )7

s(s- O)[(s- b)? +(s -a)?]

s 07 (s~ o

\/(s- b)2 +\/(s -a)2

=— (-2s=a+b+0)

Given equationisy2—x2 +2x—1=0
Second degree equation is given as
a2 + 2hxy + by2 + 2gx + 2fy +c=0
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180. (b)

By comparing original equation with given
equation weget,a=—-1,h=0,b=1,
f=0,g=1,¢c=-1

We know that Dis given as:

D= abc + 2fgh — af2 — bef — ch?

By putting thevaluesof a, b, c, f,gand hin
D, wegetD=0

Since, D = 0 therefore, the given eguation
represents two straight lines.

Given expressionis

a+bw 4 \%/+a b wer &y
b+cw+a W c & wh X

Multiplying the numerator and
denominator by w and w? respectively of |
and |l expression.

w@+bwe &) W@ b we+n
= + >
w(b+c w-a \%/) %v(c a& wbt W

w(a+bw4c \%/) +%/(/a bt vvc+2)v

(a+tbw € \%)
(wi=1)
_ (atbwHc W)((w+3
- (a+bw <€ \%/)
= w+w?
=1 [ 1+w+w2=0]



