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SOLVED PAPER - 2007 (VITEE)

PART -1 (PHYSICS) 4. Assuming fto be the frequency of first line in

Balmer series, the frequency of the immediate

1.  Themagnetic moment of the ground state of an next (Le. second) line is

atom whose open sub shell is half filled with (ay 050f (b) 135f

five electrons is (c) 2.05f (d) 2.70f

5. The velocity of a particle at which the kinetic
N b) 35
@ V35 s ®) Ha energy is equal to its rest energy is
© 35Jup (@ pg+3s [ 3C] i
a - b =

2 Indicate which one of the following statements (@) 2 ®) *-E

isNOT CORRECT ?
(a) Intensities of reflections from different (31: ]% C,ﬁ
crystallographic planes are equal (© N (d) ES
(b) According to Bragg's law higher order of
reflections have high © values for a given

wavelength of radiation

6.  One electron and one proton is accelerated by
equal potential. Ratio in their deBroglie

| o wavelength is
{c) Fora given wavelength of radiation there

is a smallest distance between the

m
crystallographic planes which can be (a) 1 (b) ;:T
determined

(d) Bragg's law may predicta reflection from a -
crystallographic plane to be present but it (C}m& (d) _m_:

2

may be absent due to the crystal symmetry

3. Identify the graph which correctly represents 7. Twoelectrons one moving in opposite direction

the Moseley’s law with speeds 0.8c and 0.4c where c is the speed
of light in vacuum. Then the relative speed is
about
f I (@) 0.4c (b) 0.8c
(a) (b) (c) 0.9¢ (d) 1.2c
0 z 0 z 8 A photo-sensitive material would emit electrons

if excited by photons beyond a threshold. To
overcome the threshold, one would increase

IF F (a) the voltage applied to the light source
© ) (b) the intensity of light
(c) the wavelength of light
(d) the frequency of light
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The radius of nucleus is

(a) proportional to its mass number

(b) inversely proportional to its mass number

{c) proportional to the cube root of its mass
number

(d) not related to its mass number

Radio carbon dating is done by estimating in

specimen

(a) theamount of ordinary carbon still present

(b) the amount of radio carbon still present

(c) the ratio of amount of “C, to 'C_ still
present

(d) the ratio of amount of '*C, to “C_ still
present

Ionization power and penetration range of

radipactive radiation increases in the order

(a) v.p.o and y,p,c respectively

(b) v.p,oand c, B,y respectively

(c) o,p,yand a, B,y respectively

(d) a, P,y and v.f.a respectively

The half life of a radiocactive element is 3.8 days.

The fraction left after 19 days will be

(a) 0124 (b) 0062

(© 0.093 (d) 0031

Two identical P-N junctions are connected in
series in three different ways as shown below to
a battery. The potential drop across the P-N
junctions are equal in

(a) incircuits2 and 3
(b) incircuits 1 and 2
(c) incircuits ] and3
(d) in none of the circuit

The temperature coefficient of a zener
mechanism is
(a) negative

(c) infimty

(b) positive
(d) =zero

15.

16.

17.

18

19.

Identify the logic gate from the following TRUTH
table

Inputs QOutput

A B Y

0 0 1

0 1 0

1 0 0

1 1 0

(a) NOR gate (b) NOT gate
(c) AND gate (d) NAND gate

In Boolean algebra, A-B  is equal to

(@) A-B BA+B

() AB (d A+B

Radar waves are sent towards a moving airplane
and the reflected waves are received. When the

airplane is moving towards the radar, the
wavelength of the wave

(a) decrease
(b) increase

(c) remains the same
(d) sometimes increase or decrease

The transmission of high frequencies in a coaxial
cable is determined by

1

{LC]”E where L and C are inductance and

capacitance
(b) (LCY
(c) theimpedance L alone
(d) the dielectric and skin effiect

The output stage of a television transmitter is
most likelytobe a

(a)

(a) plate-modulated class C amplifier
(b) grid-modulated class C amplifier
(c) screen-modulated class C amplifier
(d) grid-modulated class A amplifier

The antenna current of an AM transmitter is 8A

when only the carrier is sent, but it increases to
8.93A when the carrier is modulated by a single
sine wave. Find the percentage modulation.

(a) 60.1% (b) 70.1%
(c) 80.1% (d) 50.1%
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21.

Two point like charges Q1 and Q2 of whose
strength are equal in absolute value are placed
at a certain distance from each other. Assuming
the field strength to be posiive in the positive
direction of x-axis the signs of the charges Q1
and Q2 for the graphs (field strength versus
distance) shown in Figures 1,2,3 and 4 are

EI U E.

/
Q, X Q, X
/3‘\0_ C Q,

(a) Q1 positive, Q2 negative; both positive;
Q1 negative, Q2 positive; both negative
(b) QI negative, Q2 positive;Q1 positive, Q2
negative; both positive; both negative
(c) QI positive, Q2 negative; both negative;
Q1 negative, Q2 positive; both positive
(d) Both positive; Q1 positive, Q2 negative;
Q1 negative, Q2 positive; both negative
ABCD is a rectangle. At corners B, C and D of
the rectangle are placed charges + 10 % 10~12C,
—-20x107'*C and 10 = 107'*C respectively.
Calculate the potential at the fourth corner. The
side AB =4¢m and BC = 3cm

(a) 165V (b) 0.165V
(©) 165V (d) 265V

A parallel plate capacitor of capacitance 100 pF
15 to be constructed by using paper sheets of
1 mm thickness as dielectric. If the dielectric
constant of paper is 4, the number of circular

metal foils of diameter 2 cm each required for the
purpose is
(a) 40
(c) 30

(b) 20
(d) 10

26.

Thededricfiddintengty E, dueto an electric

dipole of moment j , at a point on the equatorial

lineis

(a) parallel to the axis of the dipole and
opposite to the direction of the dipole

moment p
(b) perpendicular to the axis of the dipole and
is directed away from it
(c) parallel tothe dipole moment
(d) perpendicular to the axis of the dipole and
15 directed toward it
Twelve wires of each of resistance 6 ohms are
connected to form a cube as shown in the figure.
The current enters at a corner A and leaves at
the diagonally opposite corner . The joint
resistance across the corners A and G are

E

F
\\‘i\ B
H G
¢
(a) 12ohms (b) 6ohms
(c) 3ohms (d) 5ohms

A conductor and a semi-conductor are
connected in parallel as shown in the figure. At
a certain voltage both ammeters registers the
same current. If the voltage of the DC source is
increased then

Conductor @
[

o o

(a) the ammeter connected to the
semiconductor will register higher current
than the ammeter connected to the
conductor

(b) the ammeter connected to the conductor
will register higher current than the ammeter
connected to the semiconductor

(c) the ammeters connected to both
semiconductor and conductor will register
the same current

(d) the ammeter connected to both
semiconductor and conductor will register
no change in the current
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27. A uniform copper wire of length 1m and cross-

sectional area 5% 107" m? carries a current of 1A .
Assuming that there are 8x10% free electrons/

m” in copper, how long will an electron take to
drift from one end of the wire to the other

(a) 0.8x10% (b) 1.6x10%
(€ 32x10% (d) 64x10%

28. The temperature coefficient of resistance of a
wire is 0.00125/K. At 300K its resistance is

1 £} .The resistance of the wire will be 2 (2 at
(a) 1154K (b) 1100 K
(€) 1400K (d 1127K

29, Arectangular coil ABCD which is rotated at a
constant angular velocity about an horizontal
as shown in the figure. The axis of rotation of
the coil as well as the magnetic tield B are
horizontal. Maximum current will flow in the
circuit when the plane of the coil is

(a) inclined at 30 degrees to the magnetic field
(b} perpendicular to the magnetic field
(c) inclined at 45 degrees to the magnetic field
(d) parallel to the magnetic field

30. Ifthe total emfin a thermocouple is a parabolic

1
function expressed as E = at + Ebtl, which of

the following relations does not hold good
(a) neutral temperature t =—a/b
(b) temperature of inversion t,=—2a/b
(c) thermo-electric power p=a+ bt
@ t,=ab

31. Theproton of energy 1 MeV describes a circular
path in plane at right angles to a uniform
magnetic field of 6.28 x10~*T. The mass of the
proton is 1.7 * 10727 Kg. The cyclotron frequency
of the proton is very nearly equal to
(a) 107Hz (b) 10°Hz
(©) 10°Hz (d) 10°Hz

32

33

A wire AB, in the shape of two semicircular
segments of radius R each and carrying a current
L, is placed in a uniform magnetic field B directed
into the page (see figure). The magnitude of the
force due to the field B on the wire AB is

X X X X X X X X

(a) =zero (b) 4RIB
(c) mRIIB (d 2xRIB

There are two solenoids of same length and
inductance L but their diameters differ to the
extent that one can just fit into the other. They
are connected in three different ways in series.
1) They are connected in series but separated
by large distance 2) they connected in series
with one inside the other and senses of the
turns coinciding 3) both are connected in series
with one inside the other with senses of the turns
opposite as depicted in figures 1,2 and 3
respectively. The total inductance of the
solenoids in each of the case 1, 2 and 3 are
respectively

x 3
(a) 0,4L,2L, (b) 4L,2L,0
() 2L,0,4L, (d) 2L,4L,0
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34. From figure shown below a series LCR circuit
connected to a variable frequency 200V source.

L=5H, C=80puF and R=4022 . Then the source
frequency which drive the circuit at resonance
is

| —— T,

C=380uF L=5H
§R=4OQ

-y
L
V=200V
25
(a) 25Hz (b) ?Hz
50
(c) S0Hz (d) ?llz

35. If the coefficient of mutual induction of the
primary and secondary coils of'an induction coil
is 5H and a current of 10A is cut off in 5% 10~
second, the emfinduced(in volt) in the secondary

coil is
(a) 5x10* (b) 1x10°
(€ 25<10° (d) 5x10°

36. A voltage of peak value 283 V and varying
frequency is applied to a series L, C, R
combination in which R =3 ohm, L=25 mH and
C=400yF. The frequency (in Hz) of the source at
which maximum power is dissipated in the above
is

(@ 515 (b) 507
(€ 511 (d) 503

37. Four independent waves are represented by
equations

(1) X,=asinmt (3) X,=aysin2omt

(2) X;=asinmt (4) X,=a;sin(mt+d)
Interference is possible between waves
represented by equations
(a) 3and4 (b)
(c) 2and3 (d)

land?2
1 and 4

38 Following diffraction pattern was obtained using
a diffraction grating using two different
wavelengths &, and A,. With the help of the
figure identify which is the longer wavelength
and their ratios.

Roh
it A dy
' I

k2

(a) %, is longer than A, and the ratio of the
longer to the shorter wavelength1s 1.5
(b) X, is longer than %, and the ratio of the
longer to the shorter wavelength is 1.5
(c) 4, and i, areequal and theirratiois 1.0
(d) A, is longer than k., and the ratio of the
longer to the shorter wavelength is 2.5
39. InYoung's doubleslit experiment, the interference
pattern is found to have an intensity ratio
between bright and dark fringes i1s 9. This implies
the
(a) the intensities at the screen due to two slits
are 5 units and 4 units respectively
(b) the intensities at the screen due to the two
slits are 4 units and 1 units respectively
(c) theamplitude ratio is 7
(d) the amplitude ratio is 6
40. Rising and setting sun appears to be reddish

because
(a) Diffraction sends red rays to earth at these
times

(b) Scattering due to dust particles and air
molecules are responsible

(c) Refraction is responsible

(d) Polarization is responsible

PART - Il (CHEMISTRY)

41. The catalyst used in Rosenmund reaction is
(a) Zn/Hg (b) Pd/BaSO,
(c) RaneyNi (d) Nain Ethanol
42 (CH,C0),0+RMgXx—22 52
(a) ROOC(CH,)COOR
(b) RCOCH,CH,COOH
(c) RCOOR
(d) RCOOH
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45.

47.

Identify, which of the below does not possess
any element of symmetry?

(a) (+) Tartaric acid

(b) Carbon tetrachloride

(c) Methane

(d) Mesotartatric acid

The weakest acid amongst the following is

(a) CICHCOOH  (b) HCOOH

(c) FCH,CH,COOH (d) CH/(ICOOH
HOOC-(CH, ), - COOH +2C,H;0H

304, ¢, H,00C - CH, - COOC,Hj

Toluene

The purpose of using toluene here 1s

(a) to make both substances (acid & alcohol)
miscible

(b) that the product is insoluble in toluene

(c) that the reactants are insoluble in water

(d) because of the formation of low boiling
azotrope

Trans esterification is the process of

(a) conversion of an aliphatic acid to ester

(b) conversion of an aromatic acid to ester

(c) conversion of one ester to another ester

(d) conversion of an ester into its components
namely acid and alcohol

The correct sequence of base strengths

aqueous solution is

(a) (CH,),NH >CH,NH,>(CH,) N

(b) (CH,),N >(CH,), NH>CH,NH,

() (CHy)\N >CH,NH,=(CH,),NH

(d) (CH,),NH>(CH,),N>CH, NH,

When aqueous solution of benzene

diazoniumchloride is boiled, the product formed

is

@@ CHCHOH  (b) CH+N,

(0 CHCOOH  (d) CHOH

Carbylamine reaction is given by aliphatic

(a) primaryamine

(b) secondary amine

(c) tertiaryamine

(d) gquaternary ammonium salt

CeHsCHO—1:
H;,Ni
(a) C,HNH, (b) C,HNHCH,

(¢ CH.CHNH, (d) CHNHCH,

5L

52

35

58

In TeCl 4thE: central atom tellurium involves

{a) sp® hybridization
(b) sp’d hybridization

(c) sp’d®hybridization

(d) dsp® hybridization

The purple colour of KMnO), is due to the
transition

@ CT.(L—>M)
(c) d—d

(b) C.T.(M-L)
(d p-d

A nuclear reaction of Zggu with a neutron

produces 3‘2 Kr and twoneutrons. Other element

produced in this reaction is

@ 'irte (b) 'Hcs
(©) 'IBa (d) '%Ba

Ag(l dissolves in a solution of NH, but not in

water because

(a) NH, is a better solvent than H,O

(b) Ag"forms a complex ion with NH,

(c) NH, is a stronger base than H,O

(d) the dipole moment of water is higher than
NH,

Which of the following is hexadenate ligand?

(a) Ethylenediamine

(b) Ethylene diamine tetra acetic acid

(c) 1, 10- phenanthroline

(d) Acetyl acetonato

A coordinate bond is a dative covalent bond.

Which of the below is true?

(a) Three atoms form bond by sharing their
electrons

{b) Two atoms form bond by sharing their
electrons

{c) Two atoms form bond and one of them
provides both electrons

(d) Two atoms form bond by sharing electrons
obtained from third atom

Which of the following complex has zero

magnetic moment (spin only)?

(a) [Ni(NH;3)g]Cly (b) Naj[FeF;]

(€) [Cr(H;0)5]804 (d) K4[Fe(CN)g]

The IUPAC name of [Ni(PPh,),CL ]**is

{(a) bisdichloro (triphenylphosphine) nickel {II)
{b) dichloro bis (triphenylphosphine) nickel {II)
(c) dichloro triphenylphosphine mickel (II)

(d) triphenyl phosphine nickel (1I) dichloride
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6l.

Among the following the compound that is both
paramagnetic and coloured is

(a) K,CryO, (b) (NH,),[TiCl]

(€ VOSO, (d) K,Cu(CN),

On an X-ray diffraction photograph the intensity
of the spots depends on

(a) neutron density of the atoms/ions

(b} electron density of the atoms/ions

(c) proton density of the atoms/ions

(d) photon density of the atoms/ions

An ion leaves its regular site occupy a position
in the space between the lattice sites is called
(a) Frenkeldefect (b) Schottky defect
(c) Impuritydefect (d) Vacancy defect
The 8:8 type of packing is present in

(a) MgF, (b) CsCl

(€ Ka (d) NaCl

When a solid melts reversibly

(a) H decreases (b) G increases

(c) E decreases (d)
Enthalpy is equal to

S increases

ST 6T
5(G/T) .[8(aG)
T’ | ——| @ -12
(c) [BT ]v“ T{BT p

Condition for spontaneity in an isothermal
process is

(a) AA+W<0  (b)
(€0 AA+U>0 (d)

Given: 2C(s) +20, (g) =»2C0, (g);

AG+U<0
AG-U<0

AH = -T787kJ

H, (g),%oz (g) — H,0(¢); AH =-286kJ

1

;AH=-1310kJ
The heat of formation of acetylene is
(a) —1802kJ (b) +1802kJ
(c) +237kJ (d) —B00kJ

67,

70.

7L

Given the equilibrium system:

NH,Cl (s) —+NH,"(aq) + Cl(aq)

( AH=+3.5kcal/mol).

What change will shift the equilibrium to the

right?

(a) Decreasing the temperature

(b) Increasing the temperature

(c) Dissolving NaCl crystals in the equilibrium
mixture

(d) Dissolving NH,NO, crystals in the
equilibrium mixture

According to Arrhenius equation, the rate

constant (k) is related to temperature (T) as

(4’-]7] [|'|E=E_"'l L_L
kk, R|T, T,

k, E[1 1]

@ '“?Z‘f[?*?
1 1 2]

Equivalent amounts of H, and L, are heated in a

closed vessel till equilibrium is obtained. If 80%

of the hydrogen can be converted to HI, the Kc

at this temperature is

(a) 64 (b) 16

(¢ 025 d 4

For the reaction H,(g)+1,(g)—2HI(g), the

equilibrium constant Kp changes with

(a) total pressure

(b) catalyst

(c) the amount H, and 1,

(d) temperature

How long (in hours) must a current of 5.0 amperes

be maintained to electroplate 60g of calcium from

molten CaCl,?
(a) 27 hours (b) 8.3 hours
(c) 11 hours (d) 16hours

For strong electrolytes the plot of molar
conductance vs /C is

(a) parabolic (b) linear
(c) sinusoidal (d) circular
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4.

5.

76.

If the molar conductance values of Ca®* and CI-
at infinite dilution are respectively 118 88x10~*
m? mhomol™ and 77.33*10~* m® mho mol™ then
that of CaCl, is (in m* mho mol™)

(8) 118.88x10*%  (b) 154.66x 10~

(© 27354x10*  (d) 196.21x 10~

The standard reduction potentials at 298K for
the following half reactions are given against
each

Zn** (ag)+2e—>Zn(s) E,=-0762V
Cr¥*(aq) +3e—>Cr(s)  E,=—0740V
2H*(aq)+2e—H,(g) E,=0.00V

Fe'* (aq) + 3e— Fe’*(aq) E,= +0.762V

The strongest reducing agent is

(a) Zn(s) (b) Crls)

(c) Hy(g) (d) Fe*(aq)

The epoxide ring consists of which of the

following ?

{a) Three membered ring with two carbon and
one oxygen

(b) Four membered ring with three carbon and
one oxygen

{c) Five membered ring with four carbon and
one oxygen

(d) Six membered ring with five carbon and
one oxXygen

In the Grignard reaction, which metal forms an

organometallic bond?

(a) Sodium (b) Titanium

{c) Magnesium (d) Palladium

Phenol is less acidic than

{a) p-chlorophenol

(b) p-nitrophenol

{c) p-methoxyphenol

(d) ethanol

Aldol condensation 1s given by

(a) trimethylacetaldehyde

(b) acetaldehyde

(c) benzaldehyde

(d) formaldehyde

Give the IUPAC name for

i I

H;C -CH, - C- H,C =CH, - C-OCH,

(a) Ethyl-4-oxoheptonate

(b) Methyl-4-oxcheptonate

{c) Ethyl-4-oxohexonate

(d) Methyl-4-oxohexonate

B0.

In which of the below reaction do we find «, p-
unsaturated carbonyl compounds undergoing
aring closure reaction with conjugated dienes?
(a) Perkin reaction

(b) Diels-Alder reaction

(c) Claisen rearrangement

(d) Hoftman reaction

PART - lll (MATHEMATICS)

8L

83

85

Let the pairs3 ., and¢, § each determine a

plane. Then the planes are parallel if
(@) (Fx&)x(bxd)=0
(b) (&x¢)-(bxd)=0
© (ixB)x(¢xd)=d
(@ (axb)-(exd)=0
The area of a parallelogram with 31+ j— 2k and

E—Sj +4k as diagonals is

@ 72 (b) J73
© 74 d 75

If cosx + cos® x =Ithen the value of

sin'? x+ 3sin'"x + 3sin®x + sin® x—1 is equal to
@ 2 (b) 1

(c) -1 @ 0

The product of all values of (cosa+i sina)* is
equal to

(@ 1

(c) cos3otisinda

(b) cosouti sino
(d) cosSo+isinda

The imagi e )
e imaginary part o i@ is
4
@ ®) 0
2 4
© 3 @ -3
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91.

.= o= T .
Ifsin”~! x +sin 'y:E, then cos™'x + cos™ 'y is

equal to

T m
@ 3 ® 7
(€ = (d) %

The equation of a directrix of the

2 2

el]ipsex—+y—=] is

16 25
(a) 3y=3 () y=5
c) Jy=25 (d) y=3

If the normal at (ap”, 2ap) on the parabola

y* =4ax, meets the parabola again at (ag’, 2aq),
then

(a) p’+pq+2=0 (b) p'—pq+2=0

(©) q?+pq+2=0 (d) p’+pg+1=0
The length of the straight line x — 3y = 1
intercepted by the hyperbola x* — 4y* = lis

6
@ 1o ® 3
| 6

© 75 @ Vi

The curve described parametrically by

x=1t2+ 21, y=3t+ 5 represents

(a) anellipse (b) a hyperbola

(c) aparabola (d) acircle

Ifthe normal to the curve y=f{x) at (3,4) makes

in
an angle ry with the positive x-axis, then £'(3)

is equal to
3
(@ -1 (b) 1
. 3
© 1 @ -3

The function fix) = x* €2, x > 0. Then the
maximum value of f{x) is

1 oL
@ - ® 5
4
E4

1
@ 2 (d)

If (x +y )sin u=x%y", then XE-{*—}’E:
ox T dy

(a) simu (b) cosec u

(c) 2tanu (d) tanu

The angle between the tangents at those points
on the curve x=1*+ | and y=1"—t— 6 where it
meets X-axis is

(a) ttan"[;—g] (b) ttan'](%)

(© ttan"[g] (d) ttan'][%)

4
The value of “x - 3| dx is equal to
1

(a) 2 b -
1 3
(©) 3 (d) 2

The area of the region bounded by the straight
lines x = 0 and x = 2 and the curves y=2* and
y=2x—x"is equal to

2 4 3 4

a) _2 b) -=
¢ log2 3 ( log2 3
14 4 3

©) jog2 3 @ jog2 2

The value of :j
0 (32 + xz)

231 1 235 1
@ m[r) ®) M[ﬁ]

(c) E[

= is equal to
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98.

100.

2
1—
The value of the integral J't:“[ xz ] dx is
l+x
I-x
ex( ]+C
@ 1+x?

(b) Ex[ 1+x2 ]+C

X
[5

+C

© 14x7

@ e(l=x)+C

cxm(Zfopf2)

and y([):f, then the value of cos[i] is
2 X
equal to
(@ x ® =
X
{c) logx (d) e*

The differential equation of the system of all
circles of radius r in the XY plane is

— 3_2
(a) 1+[gx—y] =r°
3
(b) 1+[gx—y] :r2

- B 2
AL
(c) + dx =T x2

2
(d) 1+{:{Ty] =

101.

105.

The general solution of the differential equation

2
d—y+2ﬂ+y:253“ is given by
dx?  dx

3x
@ y=(g +c2x}e" +ET

=3x

b)) ¥=(g +c2x)e-x + &

Ix
© y=(c+cyx)e™ +€?

=3
a3

(d vy=(g +cox)e™ +

The solution of the differential equation
ydx+{(x—y')dy=01s

1
(@) xy=§y3+C (b) xy=y*+C

(© y'=d4xy+C (d) 4y=y+C

The number of positive integral solutions of the
equation x, x,%,x,x.=1050is

@ 1870 (b) 1875

(©) 1865 (d) 1880

Let A= {1,2,3,....., n}and B ={a,b,c}, then the
number of functions from A to B that are onto is
@ 3"—2m (b) 3m_27_]

© 3@—1) (d 3m_3(2"_1)
Everybody in a room shakes hands with
everybody else. The total number of hand
shakes is 66. The total number of persons in the
room is

@ 9 (b) 12

() 10 (d)y 14

[f{(i*) 1s a group and the order of an element
ae(G is 10, then the order of the inverse of a* a
is

@ 10 ) —
1

d) =

(d) .

A box contains 9 tickets numbered 1 to 9
inclusive. If 3 tickets are drawn from the box one
at a time, the probability that they are
alternatively either {odd, even, odd} or {even,
odd, even} is

© 5

5 4
(@) ﬁ (b) ﬁ

5 5
(c) 16 (d) T

10
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IfP(A) = ll P(B)= % and P(B/A)= é then

108. .
2

p(AUB) s equal to

89 90
(a) 180 (b) T80

9] 92
© 1m0 @ 1m0

109. Ifthe probability density function of a random

X
variable X is f{x) = 3 in0<x<2 then

P(X> 1.5] x> 1) is equal to
7 3
(a) T3 (b) 3
7 21
L 4 =
© - @ =

110. If X is a poisson variate such that
2P(X =0)+ P(X =2)=2P(X = 1) then E(X) is
equal to
@ 1 b 2
(© 15 @ 175
11 If A(B):[ I e U:|and AB = I, then
—tan @ 1

(cos?0)B is equal to

a
@ A®) ®) A[E]
-0
© AC6) @ AT
2x+1 4 3
112 Ifx=—Sisarootof| 2 2x 2 |=0, then
T 6 2x
the other roots are
(a) 3,35 (b) 1,35
(©) 17 d 2,7

113. The simultaneous equations Kx + 2y—z =1,

(K —1)y—2z=2 and (K + 2)z =3 have only one
solution when
(a) K=-

(© K=0

(b) K=-1
(d K=1

114.

115.

116.

117.

118.

119.

-1 2 5
Ifthe rank of thematrix | 2 -4 a—4
1 2

is 1,
a+l

then the value of a is

(@) -1 (b 2

(©) -6 (d 4

If b? = 4ac for the equation ax* + bx? + ¢ =0, then
all the roots of the equation will be real if

@ b>0,a<0,c>0 (b) b<D,a>0,c>0

(© b0,a>0,c>0 (d) b>0,a>0,c<0
If x > 0 and log,x + logy( Jx)+ log, [%r';) +

logs [?\;f;] + logs (Iwﬁlf;] +...=4, then x equals

{a) 9 (b) 81
© 1 d 27
The number of real roots of the equation

3
(K+L] +x+l=0is
X X

(a) 0 (b) 2
(c) 4 (d 6

IfH is the harmonic mean between P and (), then

H H
the value of F +— IS

PQ
b
(a) 2 (b) P1Q
1 P+Q
© 3 (d) )

If 5 and b are two unit vectors, then the vector
(& + b)x(d xb) is parallel to the vector

@ (b) 2d+b

() b (d 2d-b

It 0 is the angle between the lines AB and AC

where A, B and C are the three points with
coordinates (1,2-1), (2,0,3), (31,2) respectively,
then /462 cosO is equal to

@ 20 (b) 10

© 30 (d) 40

a+h

11
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2007 SOLUTIONS

PART - I (PHYSICS)

1.  (d) The magnetic moment of the ground state
of an atom whose open sub-shell is half
filled with n electrons is given by

p= 1f|n{n +2).ug

where i, is the gyromagnetic moment of
the atom.
Here,n=5.

cp=+f55+2)pg =355

Bragg's law gives 2dsinf =nA., n= order of
reflection, d= distance between planes. For
same Land d, n « 8 ; for a given A, smallest
d for least n,B can be found. If crystal is
symmetric reflections from difterent planes
may cancel out.

According to Moseley's law, square root
of frequency of X-ray is plotted against
atomic number it gives straight line, the
relation is

Jf = c¢(Z—1) where ¢ = constant

(for Jf =0,Z=+c.forz=0, JF=_¢)
- Option (b) is correct. as Z can not be
negative.

Balmer series is given for n; = 2 and
n,=34, ..

v=Rc Lﬂ— 1_|
2_ nz_

For Ist line in spectrum n, =3

::sf:iRc:}Rc:—f
3 5

5

=iRc=ifo =1.35f.
16 5

(d) Here, Kinetic energy = Rest energy
we know that
Kinetic energy (Relativistic)

= {m_"‘)]cz+

and Rest energy = m,c’,
where m,, = rest mass, ¢ = velocity of light
Also, mass (m) of a particle moving with
velocity v is given by

N I > 5
S (m—mg)es=me” provides

V2

m=

or. =1=1
W
2]
C
! vl
. v =%/ o 2 4
v2_| 1 3
2T T4 a4
NEY
. V=—0.
2
vl
=% |l-— ==
2
2
v 3 3
:>_2= l——== = \,w‘!:—;:2
c 4 4

12
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R =RpA

de-Broglie wavelength (1) of a particle of
mass m and moving with a velocity v is

given by, }.:l, where h is Planck's
mv

constant.
When a particle having charge q is
accelerated through a potential V then

1
V =—mv
=3
m?v?
or, gV = 5 = mv =4/2mgqV
m
h
o —
2mqV
Hence, de-Broglie wavelength of electron,
A, = _h
2m eV

and de-Broglie wavelength of proton,

Ap =_h—, where e represents the

EmPEV

charge of electron (or proton)

e ﬂ &]
A, m,
Relative speed is given by

u'+v
m=

u'v
3

Cc

Here,u'=0.8candv=04c¢c

1+

_ 0.8c+04c _ 1.2¢

U 089049 132

CE

Qc.

By Einstein's equation, photoemission
occurs when hv >¢, or hv> hv, i.e.,
frequency of incident photon is greater than
threshold frequency.

Radius of nucleus is given by R o Al

1/3
, where A = mass number

(c) Radio carbon dating 1s done by measuring

ratio of '*C present in the sample, since
proportion of 1*C and 2 C in a body is same;
but after death '*C decays. Hence knowing
the present ratio of "*C to 12 C, sample can
be dated.

o particles are positively charged He
nucleus, it can accept 2e~, f rays are
negatively charged which are similar toe™,
can donate le, ¥ are radiations. Hence
lonisation power of o I1s maximum. y are
most energetic and oc is least energetic

.. Penetration power of y is maximum

(d) Given halflife T=3.8 days; t= 19 days

N t 19
—=Tnow—=—=
Np T 38

N
= N=—2=0.03N,
32

(a) Ifthe p-njunctions are identical, then their

resistances would be same. In circuit 1, the
first p-n function is forward biased and
second is reverse biased. Hence the
voltages across them would be different.
In circuit 2 both are reverse biased. So
potential drop would be same. In circuit 3
both are forward biased; again voltages
would be same.

Zener diode 15 a semiconductor device and
for semiconductors, temperature coefficient
Is negative

The truth table corresponds to the logic

A + B hence it is NOR gate.

E in Boolean algebra, can be written as
AB=A+B=A+B

By Dopplers effect, if source moves
towards the observer, frequency received
will increase.

As wu.':lcl
i

. wavelength will decrease.
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18.

19.

2L

2,

{d) A coaxial cable consists of a conducting
wire surrounded by a dielectric space, over
which there is a sleeve of coppermesh
covered with a shield of PVC insulation.

14

AC =42 +3? =25 =5em.

. Potential at A=V, +V.+V,

The power transmission is regulated by C V.= 1 Q1 92 W
dielectric. At high frequencies energy loss AT an g VAB AC AD
due to mesh is significant (called skin
—12 —12 —12
effect). o Vs 20x10?[ 10x1072 201012 1010
(b) Due to their inherent distortion, plate- 431072 521070 3x1072
modulated class C amplifiers are not used
as audio amplifiers. Also, class A amplifiers =9x10” x1071° 10 + - + 0
are not used owing t‘fl low etficiency. Ag;rid— - 4 5 3
modulated amplifier has very high
frequency. Therefore, in output stage of a B 150 — 240+ 200
TV transmitter, grid-modulated class C =09 60
amplifier is used.
{b) Therms value of carrier current is [ = 8A.
€ 0.9x110
The rms value of modulated current =————=1.65V
=1_+1_=893A=] ‘
Percentage modulation =m,_ x 100 23. (d) The capacitance (C) of a parallel plate
The current relation in AM wave is capacitor with dielectric is given by
C= EU—AI
d—t (I - —)
K
C=100pF=100x 10-12F, e,=8.85x 10712,
A=mr’=3.14x(107%) (r=Icm)
t=10"m, d=t,K=4
79.7
= [——1] = J(124-1)2 - 9
64 C, = 8:85x1077 x3.14x10
| =
= 1
0.701 107 103 (1--)
Percentage modulation = m, % 100=70.1% 4
(d) For a point charge, E o« Lj For positive 27 79 % 10-16
X" = 3
charges, electric field will decrease in 107 —0.75x10
e directi dist .
positive direction as distance increases, 27791013
(case 1), for negative charge, as distance ==
increases field will increase (case 4). As we 0.25
move from positive charge to negative 13
charge, field will keep on deFTeasing {-cﬁse _ 27791077 111.16x10"3F
2), As we move from negative to positive 0.25
charge, field will keep on increasing (case 3) (for 1 set)
A dem g Required C= 100 x107'2F
@ 3cm
3 em C  100x107"2
. Sn=—=————=10
D(g;) 4em  Cqy) Ci 111.16x10713
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24. (a) The resultant intensity at a point on

equatorial line is E. Eis parallel and

opposite to direction of P.

+p

Let a total current of 61 enter at A. [t divides
into three equal parts, each of 21, along AE,
ABand AD. AtE, B and D each the current
21 divides into two equal parts, each of I,
along EF, EH, BF, BC, DH and DC.

At F, H and C, the two currents each of 1,
combine together to give a current of 21 at
each corner. Thus, at G we get the same
current 61 as shown in the figure.

25 (d)

A y! B A1 21
Il 6

It
g

Let r be the value of resistance of each arm
of the cube and R be the joint resistance
across the conners A and G

Applying Kirchhotf's law along the loop
AEFGA, we get
2Ir+Ir+2Ir=E

or, 5Ir=E
Also, by Ohm's law,
6lxR=E

= 6IR = 5Ir, using (1)

()

or, R = Er.
6
Here, r=602

" R=E>¢6=SQ
4]

26. (c)
27, (d)
28 (b)
29, (d)
30, (d)

Since conductor and semiconductor are
connected in parallel hence voltage across
them 1s same. If ammeters show same

. . . V
reading hence their resistances R = T are

same. [f voltage is increased by small value
then following the same relation W o [ for

constant R, both conductor and
semiconductor show same current.

Time taken by free electrons to cross the
conductor

t =L where drift velocity vq =—

V4 neA
=WV = L
d — = - _
8x10%* x 1.6 %1071 x5x1077
—2
:&mfs_
64
St= =% 41075 = 6.4x10% sec
va 1072
R, -R
Temperature coefficient, o = — 1
Ry(tz—1;)
R._P_RI
=ty -t J=—————
(t-0)=—2
2-1
Sth-h=——
1=x0.00125

11:

———+1; =800+ 300=1100K
0.00125

Torgue on the coil is T =nlIB A cos0. If coil
15 set with its plane parallel to direction of
magnetic field B, then 6 =0°, cosf =1

= 1 =nIBA.1 =nIBA=maximum.

Hence, | = maximum (asn,B, A are constant)

1
E=at+ 2 bt” isthe parabolic equation for
thermo emf. The thermoelectric power is

_dE
dt

s

= S=a+bt. The graph between S[: ;E]
t

and straight line.

15
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When t=0, 8 =a(intercept).

At neutral temperature dE _ 0 and
dt

t=t,=0=a+bt,= I =_le and at cold

—2a
junction t; =2ty =—
b
31. (d) Energyofproton=K.E.=1MeV=108¢V.

Frequency v =

2mm

 6.28%x10~ x1.6x107"*
2x3.14x1.7x107%7

=0.9x10*Hz = 10*Hz

32, (d) Force on a conductor of length ¢ due to a

magnetic field of strength Bis given by

F=1(ixB)

|F‘ = [/Bsin0

Here, 6=90"

S F=liB=1xnR xB =nRIB

Therefore, a force of magnitude (TRIB) will

act on each wire. The direction of the forces

on each wire will be same. Thus,

total force on the wire AB = nRIB + nRIB
=2nRIB

In first case, the two inductances are in

series hence total inductance = L, + L,

=21,
In second case, the current 1s same, but no.

of turns has doubled since the sense of
turning is same.

B (d)

Thus Lo n? ::-LO-C(En]Z

hence inductance L=4L,

In third case, the sense of turns is opposite.
So net inductance cancel each other
~L=0

At resonance, impedance of circuit is
minimum. When impedance of capacitor and
inductor is same, X; = X, Resonance

¥ (b)

frequency v =

2nyLC

35.

37

38

(b)

(d)

(d)

(c)

16

1 1
V= =
2my5x80x10°  2m400x10~

~ 1
2mx20x10™°

_10° 1000 25
40n 40n b1 o
M=5H,1=10A, t=5x10"%s.

Now, emf induced in secondary is

dl . N
e=-M e {(—ve sign shows direction)
=e=5x =1x10"V

510

Average power of an LCR circuit is
P=E ] cost. Maximum power is dissipated
at resonance when X, =X_.. The resonance
frequency is given by

1
vV ———
2n4/LC

2x3.14x425x10™ x400x10~

1
 2x3.14x5x20x107>AfT0

e
3.14%2004/10
100 1592

=50.31Hz

T 6.28x410 3.16

Coherent sources should have same
frequency and wavelength and constant
or zero phase difference. Frequency is same
only for wave X, and X, and

phase difference= &

Since position of central maximum is same,
hence asinf = X is same for both
wavelengths. i.e, a = constant, O = same,
= A is same for both waves

= ), = A, and ﬁ=1
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39. (b) Forbrightfringes | _ =(a+b)
For dark fringes, [ ;. =(a—b)’

2z
Imax —9- [a+b}

a+h
3 = =3
I (a-b)

a—b

Now
hin

=a+b=3(a—b)=a+b=3a3b=2a=4b

2
i=2:;~ 3—:4.

hZ
-. Ratio of intensities of the two slits,

, a° 4
1

I, b

40. (b) Risingand setting sun appears red because
light from the sun travels slightly more
distance from the horizon, than when it is
overhead. Hence blue light is scattered by
dust in the atmosphere because scattering

1 A '
o and Ay, . A, Red colour is less
4

scattered and reaches us.

PART -1l (CHEMISTRY)

41. (b)

Roseumund's reaction —

RCOCl+ H, — 24783804, peHO+HCI

CH,CO
2 ) T1° >0 +RMg X —>
CH,CO
OMgX R
N/

{I_‘Hz—c ~o0 H,0
CHZ_ILI ~ T _MgOH) X

0
R — ¢ — CH,— CH,—COOH

]
0

43,

45.

47.

48

(a)

|
H-C-OH

|
HO-C-H

(+)—Tartaric acid (A)

(b)

(a)
(c)

(@)

(d)

17

(+)— Tartaric acid does not have element of
symmeiry.

COOH COOH COOH

I
HO-C-H
I

H
|
H-C-OH  H-C

I
-C-0H
-OH
I

I |
COOH COOH COOH

Meso tartaric acid (DY)
(Plane of symmetry)

Cl

|
Cl-C-=Cl
|
Cl
Carbon tetracholride

(B)

H
I
H-C-H
I
H

(©)
Methane

Proton doners are acids. Electron
withdrawing groups (like halogens)
increase the acidity of carboxylic acids.
Therefore, HCOOH is weakest acid among
the given choices.

Toluene is used in the reaction to make both
substances (acid and alcohol) miscible.
Trans esterification 1s the process of
conversion of one ester to another ester.

RCOOR +R"OH —— RCOOR"+R'OH
It is expected that the basic nature of
amines should be in order tertiary >
secondary > primary but the observed
order in the case of lower members is found
to be as secondary > Primary > tetriary. This
anomalous behaviour of tetriary amines is
due to steric factors i.e crowding of alkyl
groups cover nitrogen atom from all sides
thus makes the approach and bonding by a
proton relatively difficult which results the
maximum steric strain in tetiary amines. The
electrons are there but the path is blocked,
resulting the reduction in basicity.

Thus the correct order is

R, NH>RNH, > R,N.

Boiling

CHN,"Clm+ H,0
C H,OH+N,+HCI
Phenol
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9. (a)

50. (c)

5. (b)

Carbylamine test is given by aliphatic
primary amine.

Aliphatic (or aromatic) 1° amine + CHCl, +
KOH —— Bad smelling isocyanide.

Benzaldehyde reacts with ammonia to form
hydrobenzamide.

CH CH=N
o }CHCGHi
CH;CH=N

Hydrobenzamide.

Under H., Ni
Pressure -

2 C¢H CH, NH,

1
Hybridisation —E[Numbcr of valence

electrons of central atom + no. of
monovalent atoms attached to it + negative
charge if any — positive charge if any]

1
=E[ﬁ+4+0—{]j=5=5p3d

[ Te(52) =[Kr]ad"*ss”5p* |

The permanganate ion has an intense
purple colour. Mn (+ VII) has a d®
configuration. So the colour arises from
charge transfer and not from d—d spectra.
In MnQ,~ an electron is momentarily
changing O~ ~ to O~ and reducing the
oxidation state ofthe metal from Mn(VII) to
Mn (V). Charge transfer requires that the
energy levels on the two different atoms
are fairly close.

0=(8)=2,6
K L

Mn (25)= 2, 8, 15
K L M

hence the charge transfer occurs from
L—+M

53

35

36,

57

58

59.

(d)

(b)

(b)

~ OOCH,C

18

235 1 144 92 1

gU+ n—— cBa+ Kr+2.n

Sum of atomic number of reactants = sum
of atomic masses of products.

AgCl dissolves in a solution of NH, but
not in water because Ag*™ forms soluble
complex ion with NH,.

EDTA is hexadentate ligand. 4 oxygen and
2 nitrogen atoms act as donars.

CH,CO0™
g H,C —CH, - N /

~ O0CH,C \CHECDD_

(c)

(d)

(c)

(c)

(b)

A co-ordinate bond is a dative covalent
bond in which two atoms form a bond and
one of them provides both electrons.
[Ni(NH,)ICL, sp d? hybridisation

2 unpaired electrons
Na,[FeF,] sp°d? hybridisation

3 unpaired electrons
[Cr(H,0),]SO,  d’sp® hybridisation

3 unpaired electrons
K, [Fe(CN),] d?sp® hybridisation

No unpaired electrons

Zero magnetic momoment means all the

electrons paired.

The IUPAC name is dichlore triphenyl

phosphine nickel (II).

(d) InK,[Fe(CN),]Cuisin+ 1 oxidation
state hence has no unpaired electron
hence colourless and diamagnetic.

(b) In(NH,),[TiCl,] Tiisin+ 4 oxidation
state. hence has no unpaired electron
hence colourless and diamagnetic.

(c) In VOSSO,V 1s in +4 oxidation state
hence has one unpaired electron, thus
it is coloured and paramagnetic.

(a) InK,Cry0,, Crisin+6oxidation. hence
has no unpaired electron and thus it
is diamagnetic. Though K,Cr,0, has
no unpaired electron but it is coloured.
This 1s due to charge transfer
spectrum.

On an X-ray diffraction photograph the

intensity of the spots depends on electron

density of atoms/ions.
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6l. (a) InFrankelsdefectan ion leaves its regular
site and occupy a position in the space

between the lattice sites.

65. (a)

6. (c)

OO

8 : 8 type of packing is present in CsCL.

6 : 6 type of packing is present in NaCl and
KCL

When solid melts S increases. because
when solid changes into liquid randomness
increases.

Gibbs Helmholtz Equation—

AG = AH—TAS
differentiate this equation w.r.t. temperature
at constant pressure

[EIAGJ _[%Gy) (G,
ar Jp \ ot ), Lar Jp
=-8,-(-S)
=—(8,-8,)=-A8

where AS change in entropy
on combining equation (1) & (3) we get

E?(AG}]

(b)

(d)

(d)

(2

______ 3)

67. (b)

-

AG =.-3.H+T[
a

A

Equation (4) is on alternative form of Gibbs
Helmholtz equation
Dividing equ. (4) by T2, we get

AG _aH 1[6[&61]
P

(@)

T T T

oT (a)

on rearrangement, we get

T T2

.. AH =-T? [@}

19

Since AG=AA+P. AV

For a spontaneous process AG should be
negative which is possible only if
AA+P. AV or AA+ W <.
We have to find

This is the equation for formation of
acelytene Given

EC{s] + 201{3) _’2':02{3}’ AH =-T87kl]
A1)
1

A2

1
Callagg) +2502g)

AH=-1310kJ ...(3)
Addeq.(1)and(2)

. 1
2(_“} + Hz(gl + 2502(31 _’ZCDZEE)

+H,0,,); AH==1073kI
Subtract eq. (3) form eq. (4) we get

{4

2Cs) + Hag) — Collygg)s

AH =+4237k]

Endothermic reactions are favoured at high
temperature. Therefore, increasing the
temperature will shift equilibrium to the
right.

pk_ E [1 1
k  2303R|T, T,

H,; +1, —=2HI
Initial moles 1 1 0
Atequiibnum (l1=-x)(1=-x) 2x

H  (2x)°
Ke=TH,01 " (1-x)
Given x =80%=0.80

2 x0.80)°
K :¥=

=64
“ (1-0.80)
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0. (d)
7. (d)
7. (b)
B. (0

The equilibrium constant K, will change
with temperature for the reaction

Hzigi +1213] _ ZH]I[g!'
Catalyst does not alter the state of
equilibrium.

Equilibrium constant depends only upon
temperature. The relation of k& with temp
can be shown as

ky AH [1 1
Dg —_—= —_—
k  2303R|T, T,

Mol.mass 40
Eq.massof Catv'= ———=—=120
2 2
_ Eq.massof water 20
B 96500 96500
Givenw=~60g, i=>5 amp.
w=zit
= w5t
or 60 96500
= 3640 60 = 57900 =16h
T~ 20x5 0

According to Debye — Huckel — Onsagar
equation A, = A" —{A +B AT ]JE

where A and B are the Debye — Huckel
constants. If we plot a graph between molar

conductance {;‘\m} against the square

roots of the concentration (‘JE] astraight

line is obtained

o

2

L]

2 Strong electrolyte
5

=

k=

(&}

=

=]

=

AJC

Molar conductance of CaCl,

= Molar conductance of Ca2*" + 2 x (molar
conductance of C17)

=118.88 x 10~*+2(77.33 x 107%)

=273.54 x 10~* m? mhomol™!

74.

75.

76.

T7.

T8,

20

(a) Lower the value of reduction potential,
greater will be the reducing power of
element.

Since Zn has lowest reduction potention
hence Zn 1s the strongest reducing agent.

{a) The epoxide ring consists of three
membered ring with two carbon atoms and
one oxygen.

H,C CH,

(c) Grignard reagent is a sigma bonded
organometallic compound in which Mg is
bonded with one alkyl and one halogen
group. This can be prepared as

R-X+Mg—2C 3R —Mg-X

(a,c) Presence of electron attracting group like—
NO, , — Cl increases the acidity of phenol
as it enables the ring to draw more electrons
from the phenoxy oxygen and thus
releasing easily the proton. Presence of
electron releasing group e.g. — OCH, on
benzene sing decreases the acidity of
phenol as it strengthens the negative charge
on phenoxy oxygen and thus proton release
becomes ditficult.
Further phenols are much more acidic than
alcohols. The acidic nature of phenol is due
to the formation of stable phenoxide ion in
solution.

CxH;OH + H,0 = C4H;0™ +H,0"
No resonance is possible in alkoxide 1ons
{ RO™) derived from alcohols. The negative
charge is localized on oxygen atom. Thus
alcohols are not acidic.

(b) Aldol condensation is given by aldehydes
which have a-H atoms. So acetaldehyde
gives this reaction.

0 O

Il I
(CH;);C-C-H CH;-C-H
Trimethyl acetaldehyde
acetaldehyde

0 0
Il

I
C¢H;-C-H H-C-H
benzaldehyde formaldehyde
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0 0 83. (d) Given:cosx +cos?x=1
I I = cosx=1—cos?x = cosx =sin?x
9. (d) “63{:‘ C_"E I ‘54-113%{:‘{3512 - {i —0CH; = cos’x =sin*x = 1-sin’x =sin *x
Methyl 4 —oxohexanoate = slm“x * sufx =1
cubic both sides, we have
80. (b) It is cycloaddition reaction between a sin'2x + sin®x + 3 sin® (sin*x + sin?x) =1
conjugated diene and subsituted alkene or = sin'2x + sin®x + 3 sin'?x + 3sin®x =1
a, B unsaturated carboxyl compound. = sin'2x + 3sin!% + 3 sin®x + sin® x—1=0
CH, 84. (c) (cosa+isina ) =(cos 3o +isin3a )
= n- = [cos (2kn + 30)) + i sin (2km + 3a)]*
+ CHO —s
e {acrolein —CHO [ [2krr+3u] - (Zkﬂ +3u]j|
) dienaphile) =|cos| —— |+15IN| —— s
diene adduct 5 5
where k=0,1,2,3.4
PART - lll (MATHEMATICS) Product of all values.
- - =[cos3—a+isin 3—'11 [cos(szrh}
8l. (c) Sincea andb are coplanar, therefore 5 5 ) 5
d x b is a vector perpendicular to the plane o [gﬂ+3&]] ( dm+3a | .
- - + 1510 cos +1sin
containing & andb . Similarly@ xd is a

vector perpendicular to the plane

.. - - 4w+ 3o br+3c . . 6m+3x
containing ¢ andd . Thus, the two planes —— | | cos +1sin )

2 5
will be parallel if their normals i.e.  x

L Bn+3a) . . (Bn+3a
and ¢ x d are parallel. cos 5 +isin 5

=(ixp)x(gxd)=0
[3{1 2n+30 4n+3c 6n+3a
=cos | — + + +

82. (d) Given : diagonals a]=3;+]—21:;and

5 5 5 5
dy =i-3j+4k 3ﬂ+3&} . [h dn+3a 4m+ 3o
+isin| —+ +
1 5 5 5
=+ Area of a parallelogram = — |y x d, |
2 67+ 30 3n+3{1]
... + +
i j k 5 5
Now, d; xdy =3 1 =2 s{ g .
1 _3 4 = CGSI:E[E-?-I—-{S_]}-[?]
= i(4=6)=](12+2)+k (=9=1) +isil{i[z.j—u+{5—l){2—n]ﬂ
= d, xd, = -2i-14j-10k AN 5
o fixda|= (=20 + (1477 + (-10)7 - ms[g[%{%“m R
= \[44196+100 =/300 = 24/75
. 5[6[1 En:)
1= - isin| =] —+—
.‘.Ar\eauf‘plarallelngram=5‘d1xcl2| [2 5 5
: =cos (3o +4n) + i sin(3a +4m)
- — : =cos (4 + 3ae) + i sin (4 + 3a)
=—x = t >0
2 Z-JT-'_ ﬁsquareunls =cos 3a+1sin3a
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(1+)" _14i242i
@ @on) T o

8.

1-1+2i 2 (2-0) _ —4i+2
2-i 240 (2-0) 4

[._. |.2=—].]

_=4i-2 -2-di =2 4

441 5:55

4
.. The i|:t1agim1_r3.'p;]_rt=_E
. ) . - :
8. (a) Given sin~!x+sin~ly= > (i)

. 1
we know that sin~'x +cos™!x= 2

=sin! x=n/2 —cos'x
.. Equation (1) becomes.
n

n n
——cos'x+ ——cosly= —
2 2 2

n
=cos !x+cosly= )

},2

2
Equation of ellipse x_)+_j =1, where
b= a“
a>=h.
2 2

. X ¥
—+—=[ = =
Given, TRET =b=4,a=5

But oz b _ [_16
ET T2 25

3
—=e= =
75

. . . a
.. equation of directrix y= t—
e

5
Ly=t— =3y ==x125
y 3/5 y

88

~Y

. -~
directrix

(a) Since the normal at (ap?, 2ap)on y2=4ax
meets the curve again at (aq?, 2aq), therefore
px + y=2ap + ap” passes through (ag?,2aq)
= pag? + 2aq = 2ap + ap?
= plq™—p?) = 2(p-q)

=plqtp)=-2
=pi+pg+2=0

(d) Given : equation of line, x—3v=1 (1)
and hyperbola x?—4y? =1 2)

putting x = 1 + 3y in equation (2), we get
(1+3y)7—4y?=1 = 149 +6y—4y*=1
= 577+ 6y=0 =y(Sy+6)=0

6
=>y=0ar yZ—E

Cx=1fory=0& x=l- 2=
cx=lfory=0&x=1-"F=—7

for y=—6/5

.. theline (1) cuts the hyperbola (2) in at
most two point.

‘. co-ordinates of points are P(1,0) &

22
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0.

91.

~ {13]2+3.5
s) 25 - /M= 360
25 25

610

.. length of straight line PQ = — units.

{c) Given x=t2+2t—1 &y=3t+5
=x=t2+2t+ 12 & y=3t +3+2

= x=(t1)22& y=3(t+1)+2 2)

= (t+1)= 542 (1)

.. Equation (2) becomes [using equation (1)]

Y=3yx+2+2
=y 2=3x+2

squaring both sides, we get

(-22=9(x+2)
=Y?=9X whereY=y—2&X=x+2
This equation represents a parabola

(c) Slope of the normal at (3,4) is the value of

| In
atx=3or =————=tan —=1]

') 3) 4
= f'3)=1

92. (c) Given: f(x)=x% e, x>0

93.

fx)=xle2)+e*2x
putfi(x)=0 = 2e 2 x(—x+1)=0
= x=lor x=0
f(x)=(—4xi—6x + 1)e ™
f(1)=—9¢ =<0
f0)y=g2%=0

. valueof fix) 1s maximumatx = 1

1
c fix)=xle T =f{l)=el= 2

{d) Given: (x+y)sin U= x%y?
2.2
X

. ¥
= smlU= ——— =v(let)
X+y

Heren=2-1=1

ov
Euler's theorem X-—_+¥. =1V

ox T oy

dsinU  JsinlU

+ sinU
x ¥

X

.

au U
= x.cosU—+ y.cnsU.o—zsinU
ax dy

23

du  du
= X—+y—=tanlU
&x T oy

Equation of the given curve in parametric

form,

x=t’+landy=t2—t—6
Y-coordinate of the point, where the given
curve meets X-axisis 0.

When y=0, then 2 —t—6=0
=t2=3t42t-6=0

= t(t=3)+2(t=3)=0

= (t=3}t+2)=0

=t=3 or-2

whent=3, thenx =10
whent=-2,thenx=35

Hence, the points where the curve meets

the X-axis are (10, 0)and (5, 0).

dy
dy _ dr _2t-1

Now, dx dx 2t

dt
Slope of the tangent at point (10, 0)

m-8] ) 3
dx Jy g dxfi3 6

Slope of the tangent at point (5, 0),
d -
med] Y] s
Todx X=5 dx t==2 -4 4
If B be the angle beween two tangents, then

il
m_‘nﬂ: =
L+ mym, | ‘1+E.§|
6 4
15=10 i
|12 |_|12|_[10
24425 49 49
24 24
:.z~la.1:1'E|=+E
49
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4 3 4 = i
95. (b) J| x=3|dx =I-[x—3}dx +I(x—3}dx 97. (d) Letl= Iﬁ
1 1 3 pla” +x7)
x2 } x2 * Put x = a tanf = dx = asec” 0d0
=-[——3x} +[——3x]
1 k]

limitat?(:[-'r:*.-’ﬁ:ﬂ&.x:m:ﬁ:g

__l 2_2 _ l 2_ 2_ _
= 2[3 "]+33 I]+2_[4 3°]-3[4-3]

T
2 2
| | asec” 0
= ——(8)+3(2) +—(T)=3(1) AI= 2T g4¢
2 2 l a'*(1+tan” 0)
7 5
=—4+ﬁ+5—3=5 x =
13 1 1 % 12
2 =—5 | —5=d0=—5-[ cos' 000
9. (b) Raq_uiredarea:j{yz_yl}dx a” psec B a”
o But
z
1 X T . 2m=l In-1 1
y=2 2.4) fsm‘ B.cos” E.dB=EB(m,n}
(X5¥2) ]
(0,1)
: & B(m,n)= & |—=[x
m+n 2
P(xy,)
L
x' - IzLisinﬂB.cusllﬁdB
p: 3% RE
~ 2.0)\ 0
7~
., UL R
y ' 2’ 2
1 |13
__ 1 12702
- 2 2a% |1 13
_J’Lz —2x+x?)dx 3+
0
. a7 RUS7531
- 2 1 2'2°2°2°2°2
log2 3 2al3 6.5.4.3.2.1
4 8 1 3 4 231 1
=——4+—— I ——— =] ——  —— T
log 2 3 log2 log2 3 2048 13
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98. (c) Letl= J’ x (1=x)* o dx mszzlog(lhc::c:{]
(1+x2)? 2
X 1+x% - 2x ms[i]=]ugx
= 1=[e" = x
(1+x7) 100. (c) The equation of the family of circles of
radiusr is
—f 1+x* X |ix (x—a) + (y—bp2=r2 A1)
(1+x2) (1.”;_2)2 Where a & b are arbitrary constants.
Since equation (1) contains two arbitrary
_ constants, we differentiate 1t two times w.r.t
= l—je U+K )dx 2-{': [1+x2) dx x & the differential equation will be of
second order.
— = & I I:_ﬂ+x2]—2]2mx Differentiating (1) wer.t. x, we get
{|+x )
2x—-a)+2Ay-b) L =0
_-"j e* x dx dx
[l+xz}' dv
:>(K-ﬂ}+(‘r’-b)a’='3' -2)
x e x
- [=—% > +2_[de Differentiating (2) w.r.t. x, we get
I+x +xX7)
d’y (dyY
X I+(y=-b)—+| —| =0 3
—2[— S dx v dx? [dx] ©
(1+x7)
1 .e“ l+[g—y]_
= I = +C X
2 = (y-b)=——2
l+x d_y _..{4)
9. (c) Given: xsin(i}d}g:[ysin[i]-x}d}c dx?
x X On putting the value of (¥— b) in equation
(2), we get
d ysin(x]-x ,
= _l=_‘7x [_I_(ﬂ}_ d_}'
dx .y d d
xsm(—} B x x
x 2= a2y A5
2
Put l=z::>‘:]—3(:zl+x.E dx
X dx dx Substituting the values of (x —a) & (x —b)
dz Zxsinz—x in (1), we get
S X—4Z=——— —=7-cC0sECZ
dx Xsinz 2 2
dz : dx 1+[d3"] [ﬂ] 1+[d3’]
= X—=-cosec Z =>—sinzdz=— dx dx dx
dx X ; + > =
= cosz=logx+c dz_!r’ ﬂ
y dx® dx?
= ms[—):logx+c
X 3 3
2
T n = |1+ dy =r ﬁ
But y[])=5:>)(=]1-y=5 dx dKZ
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10L (c)

102. (c)

103. (b)

dy

2
d y+2—+y=2f:3"
dx

Given : E
The auxiliary equation is
D*+2D+1=0orm*+2m+1=0

= (m+I)(m+1)=0=m=~1,-1

1.e., repeated roots

.. Complementary function = (¢, + ¢, x)e™
MNow Particular Integral (P.L.)

1
_—— 2%

. D=3

D?+2D+1 [D=3]
Ix Ix
PL=_ 1 ax_2¢ e
3242341 6 8

Solutiony=C.F.+P L
eix
=y =(c +cyx)e™ +T
Given ydx + (x—y*) dy=0
:.‘AvyE+:l{—yj ='[]ﬁd—x+lx=3,,rj
dy dy 'y

compare this equation to general equation

d 1
i_e_—x+Px=Q ::~P=—,Q=3,rj
dy y

1
Zdy
I_f_=ejm5' =eJ>' ! =elEy =y

xxLf = [QxLfdy+C,

4
= x.y:j}rz.y dy+C, = xy:yT+C|

= 4xy= y4 +4C,;

=y =dxy-4C, = y* = 4xy+C,
where C=—4C,

Given, XX,X3X4Xg = 1050

= X AaX3XyXg =2x3x5 x7

Each of 2, 3 or 7 can take 5 places and 57
can be disposed in 15 ways.

Hence, number of positive integral solution
=5'x15=1875

104. (d) Number of onto functions: If A & B are two

105. (b)

106. (a)

107. (d)

sets having m & n elements respectively

such that 1<n <m then number of onto
functions from A to B is

n

> (-1)" et

r=1
GivenA={1,2,3,—n! &B={a, b, c}
Number of onto functions

3 (o

=(=1)"" 3¢, (1) + (1) c, (2)
+7¢5 (3)" (1)

=3C, -3c, 20 +3C, 3

33 3!
L L I
a2 3o
=3-3 27 43"
=30 —3(2“ —|]

Let there are n persons in the room. The
total number of hand shakes is same as the
number of ways of selecting 2 out of n.
n(n-1
5 "C, =66 = il Clt) JPP

—n’-n=-132=0
=(n-12)(n+11)=0=n=12
We know that, let (G, 0) be a group & e be
the identity then
(a*ay'=aloa’

=(aly!=a.
No. of tickets =9
No. of odd numbered tickets =5
No. of even numbered tickets =4
Required probability = P {odd, even, odd}
+ P (even, odd, even)

se, *q, *c, *c ‘¢, g
=92 %% T~ T9. EL T
G ¢ G G G G
5

4 4 4 5
=—M—M—t———=—

T 9 8 7 18

26
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108. (a) Given

P(A)=13-P(B)=33

1
[BIA]_E

P(AnB)

P(A)

We know that P(B/A)=

1 P(ANB)

e
15 1/12
1

180

=P(ANB)=1

But,
P(AUB)=P(A)+P(B)-P(AnB)

1,5 1 _8

=PlAUB —_———=
( } 12 12 180 180

109. (a) Lj x )dx wherei[X]——

21 1
15 7 _2

=—[4 225]——3([1 75]=— 5 _ L
400 lﬁ

If 2P(X=0)+P(X=2)=2P(X=1)

Let probability distribution of X be given

by

110. (b)

I =m

P(X=r)= wherer=0,1,2,.....

r!

P AT

I'I'I2 -
:>2+T=2m:>m'—4m+4=[}

:::{m—Z}z =0=m=2

A(B}:{

-1
B=1A "A“:]“Alz =+t3rlB,

1 tan®

111 () and 1

j|&AB=I

0
=l+tan" 0 =sec” 0

e

—tanf 1

112. (b)

27

:>.|‘5k-l_ 1 1 —tanf
geclp |tan® 1

g | 10][ 1 —tan®
T secl@l01]|tan® 1

1 [ 1 -tan®

)

2o
( 0) B=A(-0)
(cuq [}) = -B]
Given: | 2x+1 4 8
2 2x 2 |=0
T 6 2x

~(2x41)(4x7 - 12) - 4(4x-14)
+8(12-14x)=0

= 8x° —24x + 4x° =12 -16x
+56+96=112x=0

= 8x’ +4x” —152x +140=0
{x + 5) is a factor of above equation

- 8% +40x% =36x7 —180x
+28x+140=0
= 8x7 (x +5)-36x(x+5)+28(x+5)=0

= (x+5)(8x* ~36x+28) =0

= (x+5)4(2x? -9x+7)={]

= 4(x+5)(2x" = Tx-2x+7) =0

= 4(x+5)[x(2x=7)-1(2x~7)]=0

= 4(x+5)(2x=7)(x-1)=0

=x==5,351
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113. (b) For only one solution | A [+ 0 118. (a) Given : H is the harmonic mean between
P&Q
k 2 -1
2PQ 1 P+Q
- - SH=E——=—=——
0 k-1 2 |0 P+Q:}H 2PQ
0 0 k+2
L2 1,1 H K,
= k(k-1)(k+2)=0 H QP P Q
=kz0kzLk=-2 _ k=-1 - - = -
4 © Le 119. () Wehave (a+b)x(axb)
-1 2 5 ||-12 5 =ax(axb)+bx(axb)
A=| 2 —4 a-4|~| 0 0 a+6 — ot - - - - - -y -
1 =2 a+l 0 0 a+6 =(a_h}a-(a_3]b+[b_b]a-(b_a]b
[R; >R,y +2R;,R; >Ry +R, ] =(a.b)(a-b)

clearlyrank of Ais 1 ifa=—6 . )
115. () Given:ax*+bx’+c=0 +3’h(b'h=b =Laa=a =']
Equation willbereal if D= 0

=(a.b+1)(a=b
= b’ —4ac =20 = b” = dac { { )
116. (a) Given: 1983-““"033{\/;]“0&{;‘[;) :x(a—b} where x =a.b+1 isascalar
+log, §x+ o ('-‘d‘r;] - -, The given vector is parallel to a -b.
120. (a) Given: A, B & C are three points with co-

LI S ordinates (1, 2, 1), (2, 0, 3) & (3, -1, 2)
=log,x 24 816 =4 respectively.
Now, direction ratio's of
AB=2-1,0-23+1=1,-2,4&
[ S = a } direction ratio's of
o AC=3-1,-1-2,2+1=2,-3,3
we know that

1=
= logy x

b | =

=4

=log; x> =4=>x"=3"=x=9
a;a; +bby +¢c4

3 cosh =
7. (a) [Hl] +[x+L]=ﬂ Nal +b2 tek. Ja,? +by? 4 e,
X X
5 INZ)+ (=2} =3]+(4])|3
RREVRERG o (02423 +()0)
:>(x+—]+ (x+—] +1|=0 JI+4416 44949
X X
_ 246412 _ 20
:>x+l=0:>x2+l=ﬂ:>x=ii 21422 Jae2
X
Thus, the given equation has no real roots. = f462 cosf =20

Rankers Offline Centre — Near Keshav Kunj Restaurant | Pandeypur Varanasi — Call 9621270696




