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HINTS & SOLUTIONS R
SECTIONI-PHYSICS There appears misprint i @ion.
1 (b) Let O be the centre of mass of the disc Theremust be a R Then
havingradius2R. O'isthenew C.M.

tpon’of a solid sphere of mass
moment of inertial rolling
ut slipping) an inclined plane
angle g with the horizontal is

Let m=massof disc of radiusR

M' =massof disc whenthedisc of radiusR )
isremoved. sin

, , 5 , where, | = MK?
M = mass of disc of radius 2R gz e

Now, m = (pR?)s,
(d) Central forcesaways act along the axis of

3
where s = MM the réﬁ rotation. Therefore, thetorqueiszero. And

pP(2R)?  4pR? if there is no external torque acting on a
rotating body then its angular momentum

per unit area
. 9 9 is constant.
M'=[p(2R)" - pR“]:s @ 4. (b) Let the spring be compressed by x.

Clearly, Initial K.E. of block = Potential

_ 2
= 3pR“s % energy of spring + workdown against
M = p(2R)%s :4pR2@ friction

' 1 1
We have, M'x+ 0 o, —mv2=—kx2+fx
' '+ 2 2
(- CM.o %dthecentre@ 1 , ad. . 28
o, M'x+ or, EXZX(4) “85 10000" x E+15X

o, 16=5000x2+15x
or, 5000x2+15x—16=0

- -154,/(15)2- 4” 5000" (- 16)

& 16 27 5000
€ éER 15+565.88
-15+
=———— =0055m

a 10000
% il (Ignoring —ve value)

R \  x=55cm.
L a_e 16 R 5 (d) LetK'betheK.E.atthehighestpoint. Then

R & 35

1
= Imy 2(--y = i i
K'= 2mvx (. vy-Oathlgh&ctpomt)


www.estudentzone.com

2007-12

www.estudentzone.com

u

VX
q \

1 2
==-m(ucos
> ( a)

2

1
= > mu? cos? q= K.cos? q

ae K :}muzg
& 2 B

o, K'=K.cos%60° (. q=60°)

e K
—K.\—;
g2 4

In young's double slit experiment, the
intensity at a point is given by @

| = Iocoszg'%g

where, |, = maximum intensity %
f =phasedifference @
2 .

ive spring constant,

% P
%ﬁequency of oscillation is given by

&1 K

2p\m

o, f:i @ ()
2p\V m

(b)

(b)

%

% first law of thermodynamics,

AlEEE-2007 SoLvED @
When both K, and K, are madefgur ting
their origina values, the new,_ fLeERCy TS
given by Q
¢ 1 /4K1+4K2
2p m

Y%

b

DU=Q-W =50-20=30cal.
For path ibf
Q=36cd
w="?
By first law of thermodynamics,
Q=DU+W
o, W=Q-DuU
Since, the change in internal energy does
not depend on the path, therefore
DU=30cd
\' W=Q-DU=36-30=6ca.
The kinetic energy of a particle executing
S.H.M.isgiven by

1
K= Emazwzsmzwt

where, m=massof particle
a=amplitude

w = angular frequency
t=time

Now, averageK.E. =<K >

1
:<Emvv2a23in2wt>

1
:Emw2a2<sin2wt>

1 dao e .2 16
-— — < >=—L
= zm""zaz g5 & ~SN 97755
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10.

12

(b)

©

=L wRa?
4

1
=, ma’ (2pn)?

2 (.- w =2pn)

o, <K>=p’ma’n?
Here,x=2x102cosp t
Speed is given by

_ox _ P
V= p” =2x10“ psinpt
For thefirst time, the speed to be maximum,
snpt=1

: —anP
o, Snpt=sin-
P 2
p 1
P t=— =—=0. :
p 5 o, t > 0.5sec

We know that power consumed in ac.
circuitisgiven by, P = Es.l;msCOST
Here, E=E,sinwt

- po
I=1,singcWt- —=

which impliesthat the phase diffe«%
Q

2

> X

010) @2 'B (210)
f%mtheorigin,

0A =1 |=\(2)? +(/2)?

= x/é_l =2 units.

@

1
@%EA‘O_A' 0BG 4pT,&2 2B

2047-13
Thedistanceof point B(2, 0) fr eori@,
0B =11 |=4(2? +(0)? @2
Now, potential at A, V —
P A (OA)

Potential at B,

te. (OB)
\' Potent 2 between the
points en by
Q 1 Q

o.a- 4p’|\0£

Q a 16

V-
106_

0=o0.

Required Ratio

_ Energy stored in capacitor
~ Work done by the battery

Lov?
_2

ce?

, Where C = Capacitance of

capacitor
V = Potential difference,
e=emf of battery

(" V=¢

& _Ro
Wehave | = lo¢l-e L =+

(8

(When currentisingrowthin LR circuit)

e —Btd e _3'26
=—cl-e L +=>¢l-e 10 =
Rg 5 8 5

=(1-e?)
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15. (d) Here currentisuniformly distributed across 18,
the cross-section of the wire, therefore,
current enclosed in the amperean path
) & ao
formed at adist Me=—x
orm adistance 1§ 55 19,
I 1 20.
I I
I I
al2
<
Pl P
e—>l
- 21
9a
2
o, .
:aep_12+ |, wherel istotal current
gpa o
\' Magneticfield at
_my~ current enclosed
R (B) =
1(By) ot
9
pultey %
_ &ds m ’m@
2pn Zp%

Now, magnetic field at on

_m 1
(B, 2p (2a) %

. ) _ Myl . 4pa
b ReCISSE, o i

pere'slaw can not be applied.

17. (c)@%;g energy
M+ (A -Z)My —M]c?

<P8M, + (17—-8)M —M]c?
[8Mp+9M —M]c?

=[8Mp+9M —M]c?

But the option (c) is negative of this.

AlEEE-2007 SoLvED

() Thereis no change in the pr numl@r
and the neutron number as the-g-exitssipn
takes place as a result of ex or de-
excitation of nuclei. \)

@ Thecurrentwill flow th % whenthe
diodeis forward bi

(8 Energy of aphotgs
by E=hn.

Also, E,= pcf (vherey]
photon\
hn
\ %g E} =—,
P="c
(© $hat
p dx=vdt

t

X

t
Integrating, (yix = Cy dt
0 0

X
o x=(JVo +gt+ft?)dt

0
¢ g2 1l
= vt +=—+—
e %
gt? ftd

or, X:V0t+7+?+c

where c is the constant of integration.

By question,

x=0att=0.

V' 0=v 0+ 045 0uc
2 3

P c¢=0.
gt? ftd

\' X =vpt+T—+—
o2

3
Att=1,
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3
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(d) By thetheorem of perpendicular axes,

=1+,

o, 1,=21,

" 1= 1, by symmetry of the figure)

LN
D% %F ¢
..>|X
A E . B
vV =L
EFT5
()]
Again, by the same theorem

|, =lactlgp =214

o]

(\ 1o =lgp by symmetry of thefigure)

\ IAC:?
.. (i)
From (i) and (ii), we get
lep=lac:
(@ Here

X=X,cos(Wt—p/4)

\  Vdocity,

d

dx
\ :—t: - XOWS”‘]&;

&

Acceleration,
a=dv__ _Pp6
dt 4y

o ‘
Q% 45
@@ uestion,

eration, a=A

Gomparing the two

cos(wt+ d)
accelerations, we get

A =X w2 and d:3—p.
4

24,

N

5.

(@ Asshowninthefigure, ther

fields before and after inter
charges will have the same(
opposite directions.

Also, the potential wi

cases asitisasca antity
q ;%

Q
0

q q

(b) By question,

©

Half lifeof X, T,,, = t, , averagelifeof Y
n2 _ 1

b

ST O =(n2)ly
X 9

P 1,=(0693).ly
\ [ X <| Y-
Now, the rate of decay is given by
R= Roe_ It
For X, R, =Rge ' ¢!
-1yt
For Y, Ry =Rge Y
Hence, Ry > Ry.
Thus, X will decay faster than Y.
Theefficiency ( h) of aCarnot engine and
the coefficient of performance (b) of a
refrigerator arerelated as

bzl- h
h
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1 0. (d) We have to find the frequenci{¢{
Here, h =— photons. For emission of pt e
10 transition must take place er

1 energy level to alower el ich
b ST are given only in optiond
= =T Frequency is given
€100

Also, Coefficient of performance (b) is

Q For trangitio 1
givenby b =<2, where Q, isthe energy .
w

absorbed from the reservoir. Mg

o g=22 For tran omn=2ton=1,

\Q :;?)J. 1 20=3- 2360
2. @ SiandeearesemiconductorsbutCisan 822 Py 4 gh 2

insulator. Also, the conductivity of Si and
Ge is more than C because the valence
electronsof Si, Geand C liein third, fouth
and second orbit repsectively.

28. (b) Here, E and B are perpendicular to each K M
other and the velocity v does not chan 5000000 —F
therefore N
N A
E 2 N —a
E=qvB b =— {
qE=q v=g % moo
S Pl
52 = mg Mg
we get
T =ma and F-T=Ma

where T isforce due to spring
P F-ma=Ma

29. o, F=Ma+ma

\ a= .
M+m

Now, force acting on the block of massmis
& F o__mF
EM+m8& m+M "~

) 32 () Power of combination isgiven by
P=P,+P,=(-15+5D =-10D.

40°4 160 _ 10 1 11

(42_ 4)2 144 9 ow, - p f T metre

ma=

Positive sign indicates that E isin +ve x- V. f=- eel . 100%m = - 10 em.
direction. & 2
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33 (d) LetT bethetemperature of theinterface. 35, (b) We have,

As the two sections are in series, the rate Molar heat capacity = Molar
of flow of heat inthemwill be equal. heat
/ T capacity per unit mz
! 2 2 \ C,=28C, (forq
and C,=28C,
Kl K2 NOW, Cp_CV:R

o, 28 Cp—28

L KAL) KA(T-Ty)

0 0, p C

where A isthe area of cross-section. 6. (b)) Whenacd icle enters amagnetic
o, KiA(Ty- T, =KLA(T- To)ly fi ' n perpendicular to the
_ directi tion, the path of the motion
or, KqTyla - KiTép =KaTly - KoTaly isetycular, Wy circular motion the direction
or, (Kol +Klo)T =K Tilo +K,Tol, f? changes at every point (the
’ ’ agnitdge remains constant). Therefore,
V. T= KiTylp +KaTaly mentum will change at every point.
Koly+Kqlo inetic energy will remain constant as
= KalpTy + Kol Ty is given by w2 and 2 is the square

Kiloy +Koly 2
. 6 of the magnitude of velocity which does

o}
3% (3 Wehave Ly =10log.-t. not change. o _

@IOQ ~ (c) Clearly, the magnetic fields at a point P,
equidistant from AOB and COD will have

directions perpendicular to each other, as
they are placed normal to each other.

A
Il/ d.
C ol 1, D
B
\  Resultantfield, B =/B? +B3
But 81:Mand BZ:rr.;|2
2pd 2pd
2
\ = &&0 (|2 |2)
I Eopds 172
o, lp=— 12
100 o B:ﬂ(lzﬂz)
P Intensity decreases by afactor 100. ' 2pd 102
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3B (d) Weknow that
R=Ry(1+ at),

P Rg,=R,(1+50a) .. (i)
Ri00=Rp(1+100a) ()]
From(i), Ry, —R,=50aR .. (iii)
From (ii), R,,~—R,=100aR . (iv
om(-Rio=Rg ° RPN
Dividing (iii) by (iv), we get
Rsp- Ro _1
Rigo- Ro 2
Here, Rgy= 5W and R, = 6W
\ 5-Rg _1
6-Ry 2
o, 6-R;=10-2R, 44. (a)
o, Ry,=4w.
30. (@ Thepotentia energy of acharged capacitor
.y Q°
isgivenby U=—.
givenby U=—- @
If adielectric dab is inserted between t
Q2
plates, the energy isgiven by T%
K isthe dielectric constant. 4. ()
Again, whenthe dielectric i ed
slowly its energy increasg pnitial
40. (o) 46. (0)
47. (d)
SEC %— EMISTRY
41 (b) &c in Kohlrausch’s law, molar
col ity of weak electrolyte aceticacid 48, (d)
H) isgivenasfollows:
LX&soon =L “chgcoona +LHal - L naci
© 49. (d)

Value of Ly, should also be

known for calculating valueof L°cy 4COOH -

42 (d) AromaticaminesarelessbasictRafaip HC
aminesAmongaliphaticamin f

&

AlEEE-2007 SoLvED @

desyeased

2 Benzoic aicd

s :
6 5 4 3 2 1

CH

|
@cm- CH,- CH, - C- CH- CH,- CHyq
|

CH3CH,

I
CHj

3- ethyl - 4,4- dimethyl heptare

Diamagnetic species have no unpaired
electrons

022' b s1s?, s*1<%, s*s2, S 2p§ , P2p,2,
p2p,? p*2p,2 p*2p,?

Reluctance of valence shell electrons to
participate in bonding is called inert pair
effect. The stability of lower oxidation state
(+2for group 14 element) increaseson going
down the group. So the correct order is
SiX,<GeX,<PbX,<SnX,

Chlorine reacts with excess of ammoniato
produce ammonium chloride and nitrogen.

8NH,+3Cl, ¥%3%® N,+NH,CI

Smaller the size and higher the charge more
will be polarising power of cation. So the
correct order of polarising power is
K*<Ca2*<Mg?" <Be*

Massof 3.6 molesof H,SO,

= Moles x Molecular mass
=3.6%x98g=352.8¢

\ 1000 ml solution has 352.8 g of H,SO,
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50. (d)

51 (b)

52 (@

Giventhat 29 g of H,SO, ispresent in= 100
g of solution
\ 352.8gof H,SO, ispresentin

100.
= —" 3528 i
29 g of solution

= 1216 g of solution
Mass 1216

Density = =—— =1.216g/ml

ensty Volume 1000 g/m
=1.22g/ml

HoA ——=H" +HA"
+ -

\ Kl:1.0><10‘5:—[H IHA ]
[HoA]

HA™ %3® H™ +A”

\ K,=50"10% _[HTIAT)
[HA™]

_[H'A% ]

HoA] L K2

X5 =1-0.6=0.4,P=290

P=pp+pg= ngA +D%XB§§9
P 290=pQ xo.e@

\ pQ =350mm
DG° <0

DG° =DH° —
For a spontan
or DH® -T DH

b T>
DS’

>1117.9K » 1118K

- By =180-200=-20kJmol
correct answer given in choices
obtained by neglecting sign.
E&y=0; when cell iscompletely discharged.

et
L. 0% CENHS
Eeat = Ea = 7 ggéCuzJ'Qi
e ug

K=——"—"—=K;’

- (b)
=(1.0x10°) x (5x 1010 =5x 10715
Given po =7 po :ZOOmm,XA:(%

5. (d)

5. @

58 (@

59. (b)

60. (b)

or

éa- U
uffer pH = pK,+logé—u

di
gHAg
&iveRrpK = 4.5 and acid is 50% ionised.
A] =[A7] (when acidis50% ionised)

\ pH=pK,+log1

\  pH=pK,=45
pOH=14—pH=14-45=95

From the given datawe can say that order of

reaction with respect to B = 1 because change

in concentration of B does not change half

life. Order of reaction with respecttoA=1

because rate of reaction doubles when

concentration of A is doubled keeping

concentration of A constant.

\ Order of reaction=1+ 0= 1and units

of first order reaction are L molLsecl,

4f orbital isnearer to nucleusascompared to

5f orbital therefore, shielding of 4f is more

than 5f.

Complexes with dsp? hybridisation are

square planar. So [PtCl ] 2~ js square planar

in shape.

The organic compounds which have chiral

carbon atom and do not have plane of

symmetry rotate plane polarised light.

CHO
|
HO- C- H (* isasymmetric carbon)
I
CH,OH

Proteins have two types of secondary
structures a-helix and b-plated sheet.
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61l (b) The reaction follows Markownikoff rule
which states that when unsymmetrical
reagent adds across unsymmetrical double
or triple bond the negative part adds to
carbon atom having lesser number of
hydrogen atoms.

CH3- C° CH+HBr® CH3- C=CH,
I
Br

Br

|
%9% CHs- C- CHj

|
Br

2, 2-dibromo-propane
62. (@ Thisiscarbylaminereaction.

CH,CH,NH, + CHCl, + 3KOH

9498 C,HNC+3KCl
+3H,0

chain hydrogen atoms of toluene are

substituted.
C
&

63. (d) FeCI3isLeNisacid.InpresenceofFersideQ%ﬁ

CH

3cl
+Cl, .5 %e @ +

o-chloro toluene

CHy

©)

Toluene

64. (a8 Nitro is electron withdr so it
deactivates the ring to trophilic
substitution.

65. (¢

(@& N, :bondorder 3,
N, bond orde
(b) C,:bondorde
C,":bond g
(¢ NO:bond
NO*: rdgr/3, diamagnetic
(d O,: , paramagnetic
Q. ler 2.5, paramagnetic

\ % correct answer

66. () i stance between nucleus and outer
Y lesser will beforce of attraction on
them:” Distance between nucleus and 5f
rbitals is more as compared to distance
ween 4f orbital and nucleus. So actinoids
exhibit more number of oxidation states in

general than the lanthanoids.

67. (d)

68 (@

69. (d)

70. (¢)

AlEEE-2007 SoLvED @

L et the mass of methane and ox =m gg.
m/32

Molefraction of O, Q

3 Moles of O,
T m/32+m/16 - %5
Partial pressure ressure x mole
i?—_ =P
3

~ Molesof O, + Moles

fractionimx
Osm €¥of isotonic solutions (p)
are equah solution of unknown

stdnce (Ry= CRT)

p=CRT

C,RT=C,RT or

5.25/M _1.8/60
VY

\ M =210g/mol

Given DH =41 kJmol~1= 41000 Jmol!

T=100°C=273+100=373K

n=1

DU =DH —DnRT =41000—(2 x 8.314 x 373)

=37898.88Jmol! =~ 37.9kJmoal?

Let x = solubility

PL=0,
\ G =G,

or

AglOg—=Ag" +10g
Kep=[AgT[105]=xxx= x2
GivenKg,=1x 108

\ x:@: V1108 = 1.0x 10

mol/lit
=1.0x10*x 283 g/lit

~1.0°10°*" 283" 100
- 1000
=2.83x103gm/ 100ml

gm/100ml
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71 (3

72 (b)

73. (0

74. (d)

7. (©)

Let activity of safeworking=A

GivenAozloA
| = 0.693 _0.693
ty/2 30
~ 2.303IO Ag _ 2303 o 10A
Ve I A 0.693/30 A
2.303" 30
=2 7 ogl0 =1 :
0603 0910 =100dys

Chiral conformation will not have plane of
symmetry. Since twisted boat does not have
plane of symmetry itischiral.

In SN2 mechanism transition state is
pentavelent. For bulky alkyl groupit will have
sterical hinderance and smaller alkyl group
will favour the S\ mechanism. So the
decreasing order of reactivity of alkyl halides
is

RCH,X >R,CHX >R,CX

CH3CH,0H % 9:9® CHCH,l
A

%Yo CHaCH,Mg %‘5')2%
CH3CH,

H- c|: OMgl % %% %

|
H

D)
% ropy! acohol
@ n=3 s 3s-orbital
(b) n= eans 3p-orbital

means 3d-orbital
¢ 0 means4s-orbital
order of energy among these

%2 4s<3d
\ 3d has highest energy.

%ater the difference between
ectronegativity of bonded atoms, stronger
will bebond.

\' F-H

F is the strongest bond.

change in entropy is positive.
§b)5 )

&

3+
77. (0) 2Al(s)+6HCI(aq)® AR oyt +3H

\' 6 molesof HCI produc %Hz
5 fH,

\' 1 moleof HCI produ

€

L of H,

-» 2molesof Al u% IoeS i molesof H,

of H,

S
\' 1mo =:J

24

> =336 LofH,

78. (& (NH,),SOx24/0 %:3® 2H,S0,+NH,OH

H is % ng acid and increases the

i il

ity of reaction depends on

79. (b) @ogt '
AN aximum

to acquire minimum energy state
randomness. For a
pOntaneous process in an isolated system

| sotopes are atoms of same element having
same atomic number but different atomic
masses. Neutron has atomic number 0 and
atomic mass 1. So loss of neutron will
generate isotope.

SECTIONIII -MATHEMATICS

8L (0

Given: ForceP=Pn,Q=3n, resultant R=7n

V19

&P=Pn,Q=(-InR=

We know that
R2=P2+Q2+2PQ cosa

P (7)2=P2+(3)2+2xPx3cosa

P 49=P2+9+6Pcosa

P 40=P2+6Pcosa

(JE)Z = P2+ (-3)2+ 2Px -3 cosa

P 19=P2+9-6Pcosa
P 10=P2-6Pcos a
Adding (i) and (ii)

50=2P2
P P2=25pP P=5n,

and
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8. (d)

8. (d)

8. (b)

8. (b)
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Given : Probabilities of aeroplane I, i.e., 86. (¢) UsingLagrange'sMean Value Khé&
P(1) = 0.3 probabilities of scoring a target Let f(x) beafunction defined on
correctly by aeroplanell,i.e. P(I11)=0.2

\ P(1)=1-03=0.7andP(11)=1-02=08

ren, 119 =010

\ Therequired probability cl [ab]
=P(1 CI)=P(1).PI1) =0.7x0.2=0.14 \ Givenf(x)=I
11 1 \ . 1
Given,D=1|1 1+x 1 X
1 1 1+y \ - AN
ApplyR, ® R,—-R;andR® R,-R; {
111
\ D=|0 x 0O|=xy
00y b logel _log g3
Hence, D isdivisible by both x and y /2 )
Given, equation of hyperbola >
2 v b P c=2logse
> —>— -1 00 3
cos a_ sSin a 87. (d) \&i X) =tan 1 (Sinx + cosX)

We know that the equation of hyperbolais

1 .
2_y2_1 %:_—2.(cosx-smx)
b2 @ 1+ (sinx +cosx)

2 2 2 1 1. 0
\/E.aa—COSX- —SIinX_-
&2 :

Here, a =cos?a and b® =sina
V2 s

We know that, b? = a?(e? - 1) @ ) ] 2
% 1+ (sinX +cosx)

x
mN|
N

P sin’a :cosza(ez -1

.2 2 2. 2 Ros” .cosx - sinP .sinx?

b sin®a+cos’a =cos°a.e _& 4 47 Ty
p e’ =1+tan’a=sec’a P 1+ (sinx +cosx)2

1 ..

\ ae=cosa.— =1 2 cos + PO

\/70058)( a5

cosa

Co-ordinates of foci are ( i.et*1,0) ! r)= 1+ (sinx + cosx)?

Hence, abscissae of f¢ei ity constant if 7 (x) >Othen f(x) isincreasing function.
when a varies.

Let theangle of lingm 'th thepositive Hencef(x) isincreasing, if - P <x+ 2 <P
direction of A Qiertion cosines of 2 4 2

linewith the + 50f X-axis, y-axis, 3
and z-axisisl, efively. p PP
4 4
\ | =cosff, = ,n=cosa . .
4 Hence, f(x) isincreasingwhenn | ge %,%g

aswek +m?2+n?=1
R P - 6 5a an
& os?, +cos’a =1 8 (@ GivenA= & 5a( and|A2|=25
€0 5§

\1 0
=* = +cosfa =1
2 a & 52 aud 5a al
A2=¢0 a
0

5agéd a 5au

be cos?a =0 b a:% & 500 0 5§
ce, angle with positive direction of the €5 25a+5a’ 5a+25a%+5all
z-axisis P - 28 a02 5a22+525a 3
2 & i
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\ |A?|=25 (25a°) ¢
é
1 =at 8.
\ 25225 (25a2) b la|=3 atana g
5 &
x> x3 ©
8. (d) Weknowthame?‘:1+x+—|+—+ ........ ¥ .
2! 3! —atana §l_
Putx=-1

\ l=1.1+—- =4+ = :
el=1 1+2! 3!+4! ........ ¥ P b=atan
\ e—lzi-i+£-1 ........ ¥ - - ao
20 31 41 5 P \ =
% c g

0. (b) Given |20° 3V|=1 and q is acute angle

bc
between {y and ¥, |0 =1 |V]|=1 p m
P 6]0]|V]|sing|=1 b
_ 1 leof projection, a =tan? c
b  6|sng|=1 P sing== ac- a)
) 6 2 L &) the number of boysbex and that of girls
Hence, there is exactly one value of q for y.
which2 {1 x 37 isaunit vector. P 52+42y=50(x+Y)
91 (@ Let B be the top of the wall whos P 52x—50x =30y —42y
coordinateswill be (a, b). Range(R) =¢ oo X _4 | x _4
u B (ab) P =8y p g_ian x+y_5

b % Required % of boys = X 100
a X+y

C
«<—a—p
BN :‘g"'loo:so%
B lies on the trgjectory %\/X\ﬁ %3. (b) Parabolay2=8X
Y 2 _
y=Xtana —Eg L
2
2,0
o » (2.0)
o F
T
o~
b b

v
N Point must be on the directrix of parabola

( *. equation of directrix x+2=0b x=-2

@ Hencethe point is (-2, 0)
< sin i 9. (c) Weknow that equation of sphereis
%9@ ' ; X2 +y2+72+2ux +2vy + 2wz +d=0
where centreis (—u, —v, —w)
\ givenx2+y2+z2—6x—12y—2z+20=0
\ centre® (3,6,1)

B Coordinates of one end of diameter of the
u”.2sinacosa 4 sphere are (2, 3, 5). Let the coordinates of

9 a the other end of diameter are (a,b, g)

Q

U
a
a a
a

|
o]
g
QD
[(1 N (D‘_(p> [N
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%. (b)

%. (@

97. (0
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\ a+2:3,b+3:6,g+5:
2 2 2

P a=4,b=9and g =-3

\' Coordinate of other end of diameter are

(4,9,-3)

Givena=i+j+k, b=i- j+2k and

1

E:xf+(x- 2)]- k
If
[a

ies in the plane of @ and b, then

¢
bc =0

ot =

1 1
-1 2
X (x-2) -1
P 1[1-2(x—2)]-1[-1-2X] +1[x—2+X] =0
P 1-2x+4+1+2x+2x-2=0

P 2x=—4p x=-2

Given: Theverticesof aright angled triangle
A(l, k), B(1,1) and C(2, 1) and Areaof DABC
=1 sguare unit

o

i.e =0

Ly c@D

o X
We know that, area of right le
1 1

:EXBCXAB::L:_( )l

Pp tk-D)=20p
Given: Thecoordi
(_11 0)! (0, 0)1

N
NI

1,3
oNaopNtsP, Q, Rare

ively.
R(3,3V3)

3 p/3
Q (6,0

Ya2- yl:ﬁ
X9 = X1 3

=} tanq:\/é

opeof QR =

Sk
ty = = x inthe given equation

my? + (1—m?)xy —mx2=0
mx2+ (1—m2)xé —mx2=0
P 1-m?=0b m=+1

Givenf(x) =f(x) +f g%g wheref(x) = QX '%tdt

v Q)
A(LK)

AlEEE-2007 SoLvED @

\ DRQC:p-g

|(0, 0)

a6
€eo
elog t

P Fe= Q

\' Fe)=f(e)+f

Jd/e|
dt + Q gt tdt
1+t 1+t

1/e
Now for solving, | = Q Ifitt
+

(A)

dt

\ Put}:zb -idt:dz P dt:—%
t t2 72
andlimitfort=1P z=1andfort=1ep
z=e
o
loge=—=
\ I= S —ggzﬂai EO
S 2;
Q 11 & 2%
z
(logl- logz).zee dzo
z+1 S 225
_ % logz & dzo
Q z+)€ zo
_ ® logz

- Q zZ(z+1)

& logt
- dt
V= Qe

[\ logl=0]
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b b
[By property Q f(t)dt= (‘2 f(x)dx ]
Equation (A) be

Llogt N & logt
1+t t(1+1)

F(e) =

_ ft.logt+logt

_ e(ogt)(t+D) o
N t(1+1)

t(1+1)

\ }dt:dx
t
[forlimitt=1,x=0andt=¢,x=loge=1]
d
\ F(e):Qx dx

52 ot
a

> (D
x

F(e) =

]

%
1

(1)}
N

p F(e):E
f()=min{x+1,|x|+1}
p fx)=x+1U x! R

| &

100.(3)

y=-x+1

Hence, f(
alx |

101 (b) GivekF

2X A
—?m w gg forml;l
x®0 x(e® - 1) 0o H
\ using, L'Hospital rule

102.(c)

2047-25
. 4
f (0) = lim 2X X %/\x\ﬁQ
x® 02(xe?* 2+ X .1
4e%* a
= lim form,
x® 0 4xe?* + 262X H

. 4%
= lim B
X® 04(xe X 4+

=0

COSX ++/3sinx

dx

I=¢
O¢ 5. u
2a-CosxX +—sinxy
&2 i

N dx

A 'nBcosx+<:osEsinxl:J
6 6

o

)

1. &  po
=} ==, X +—=d
I 5 Go&ch 65 X
But we know that

Gosecxdleog|(tanx/2)|+c

\ I:l.logtan 89—(+29+C
2 &2 27

a
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104.(3)

105.(c)

106. (b)

www.estudentzone.com

The area enclosed between the curves o~
y2=xandy=|x| 107.(d) sin'lg—;
Fromthefigure, arealiesbetweeny-=x and 59
y=X

AlEEE-2007 SoLvED @

+ COSEC™ ~

y=X

2 _

WD,/ 2 -y

3
bl

0.0 o@

v

X

1
\ Requiredarea= Q(yz - y1)dx

1 632 20
QG %2
5 :
i 2e3i20¢ Lo A
\ Requiredarea =~ &' - ~&xd \  cos(4/5)=sin"1(3/5)
3 b 2¢€ W @ \ equation (i) become,
2 1_1
=—.Z== o1 X_ .13
372 6 dn*to=dno
Let a and b are roots of the i0 X 3 ~
x2+ax+1=0 =] gzg p x=3
a+b=-aandab =1 108.(c) T,,.,=(D"."C (@™ (b)isanexpansionof

. @ (a=b)n
given |a- b|<+/5 % \ Sthterm =ty =t,,,

=(-1)4."C, (@"*(b)4="C,.a"* .b*
b (a+ b)2 - 4ab <@ Bthterm =ty = t5+i = (-1)°"C, (a)n4—5 (b)®

Givent.+t.=0
[ @- 6&%)2- 4ab) VTG, a4 b+ (-G, a5 b5) =0

n nK5
b Va’-4 4<5 b ot a4 o ab

2 ph. al
—-3<a<3 4(n- 4! g* 51(n- 5)!" g°
np4 - N
arein geometric b nlta’b g 1 EEZO
4i(n- 5)a* &n- 4) 5ag
1 6 -
o, —-—=0p 2-X4
n- 4 5a b 5

109.(8) SetS={1,2,3,.....12}
AEBEC=SACB=BCC=ACC=f
\ The number of waysto partition

&S (= -li\/g

- 12, 8, 4
taking +vevalue —12 8 4o =2 = 0

g (N9 ) =G T e war o
N 12

r=-—-—
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10.() 9= 4% +cos

18X 40
&5 J_g+log(oosx)

f(x) isdefinedif—1 £ g’—; - 1%51 andoosx >0

o 0£Xg2and-2<x<P
2 2 2

or 0£x£4and-£<x<£
2 2

Given: A body weighing 13 kg is suspended
by two strings OB = 5m and OA = 12 m.
Length of rod AB =13 M.

Let T, istension in string OB and T, is
tensionin string OA.

\ T,sinq =T, cosq

and T,sinq +T,cosq =13

0
i)

2 Cosq

y
12m ql/5m

p/2-q
T, sing o

But given

T, cos
13Kgs @
OC=CA=CB
\  PAOC= DO

Q

and PCOB =DOB
Nowin DA

12

sing=sinA (3()sq:E

Now puitti
equatigng

ueof sing and cosq in
we get

-5T,=0 ..
7+12T,=169 ..(iv)
equation (iii) and (iv)
60T 25T,=0
1 + 144T,=_169%x12

—-169T,=-169x 12
p T,=12andT,=5
\ Tensionsin strings are 5kg and 12 kg

112, (b)

113, (d)

114. (©

A pair of fair diceisthrown, the lespaC
S=(1,1),(1,2)(1,3)...=36 S
Possihility of getting9are(5, 4), (4563

,6)
\ Possiility of getting score9i % ®throw

(radiusof circle =k becausecircleistangent
tox-axis)
Equation of circle passi nzg through (-1, +1)
\ (-1-h)2+(1-k)2=k
P 1+h*+2h+1+k2-2k=k?
p h?2+2h—-2k+2=0

D30
\ (22%-4x1(2k+2)3 0
b 4-4(-2k+2)3 0b 1+2k-23%0

1

k3=
P 2

Letthedirectioncosnesof lineL bel, m, n, then
21+3m+n=0 ()]

andl +3m+2n=0 (D))
on solving equation (i) and (ii), we get
o m__n I_m_n
-3 1-4 6-3 3 -3 3
I m _n_ 12 +m? +n?
Now —=—=—=
3 -3 3 2,32+
2+m?+n=1
v l_m_n_ 1
3 -3 3 J27
p |:i:i m:.i n:i
NCTEINE! V3' B

LineL, makesanangle a with+vex-axis
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115.(8) General equation of circles passing through  118.(d) Weknow that, (1 +x)2=20C, +&¢gx +20

origin and having their centreson thex-axisis X2+ ... 0C  x10+ . 20C, X2
x2+y2+2g9x=0 () Putx =-1, (0) =20C,—%C, ¥7°6 At
Ondifferentiatingw.rtx,weget .. +2C,, —C,, ... +2°C,, ‘
. P 0=2[%C,-2C, + 20~
2y, Y osog=0p g=—FeyHO o +_3 +20C,
ax R P 20 200 _2f 2 0
P C, = 2[2°C, — e 20C
\ equation (i) be 10 0 3
TN+ B ]
2ry2+2 b B Wl 7 '
y g y de%' =] 20¢,-2C, + + .. +20C,
dy :EZOC
b X2+y2—2x2-2x —>.y=0 2 %
dx 0
2224 oy Y \
b y“=Xx 2xde S

116.(c) Since, p and g are positive real numbers
p?+02=1(Given)

dx
UsingAM 3 GM =Yy (X-x)
2 2 2
ap+qo 2 P +a"+2pa, _ - dy
\ = 3 4/(pg) n pq =X-x b X=x+y

€209 @ dx dx
- & 0
1+2pq 3 4pq Co-ordinate of G £ + yﬂ OB

1+2
—pq3 Pq de

4
3 Given distance of G from origin = twice of
17 2pq o 2pq£1 the abscissa of p.

2|

x+yﬂ‘=|2x|

1
Pa £ o, paE —% \ &
Now, (p+a)?=p*+q?+2pq dy dy
b X+y—=2x or x+yd—X:—2x

P (p+q)2£1+2><% P p

b yﬂ—x ory% =-3X
) P ydy =xdx or ydy =—3xdx
On Integrating

2 2 2 32

[} y_:x_+(>_l or y_:-_+C2

2
P x2-y?=-2c;, or 3x2+y?=2

117.(8) In the DAOB,
b AOB = 60°,
andb OBA =

D OAB (sinceOA =
OB = AB radius of
same circle). \

AOB isaequifg \ thecurveisahyperbolaand ellipse both
triangle. Le a X 120.(8) z lies on or inside the circle with centre
height of towe L5 (-4, 0) and radius 3 units.
m. Given/ S Y
between twapoints Im.
A & (B\\eo
boundai pular park, subtendsan angle
of \ =fgot of thetower ABi.e. AB=a. -70/ (-40) \(-10) Red
A'torer Q€ standsat the centre of acircular X'
gle of elevation of the top of the
om A and B is 30°. In D OAC
(<] = _ YI
a From the Argand diagram maximum val ue of
D OBA =D AOB =P OAB=60° |z+1|=6
1 h a Second method : |z+1|=|z+4-3]|
p —="1p h= £ [z+4[+]3|£(3]+]-3

J3 a N b |z+1]|=6
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