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HINTS & SOLUTIONS

1

SECTIONI-PHYSICS

(b) Let O be the centre of mass of the disc

havingradius2R. O'isthenew C.M.

Let m=massof disc of radiusR
M'=massof disc whenthedisc of radiusR
isremoved.

M = mass of disc of radius 2R

Now, m = (pR?)s,

p(2R)?  4pR?

per unit area
M'=[p(2R)?- pR?]:s

= 3pR23
M = p(2R)2.s :4pR23
M'X+mR _

M'+m
(. C.M. of thefull discisat the centre O)

o, MXx+mR=0
o, MXxX=—mR

We have,

(b)

©)
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There appears misprint in this question.

There must be a R instead of % . Then

ar=210pp 5.1
& 30 3

\ | a |: l
3
The acceleration of asolid sphere of mass
M, radius R and moment of inertial rolling
down (without slipping) an inclined plane
making an angle g with the horizontal is
given by
a= gsm(g ,where, | = MK?2
I+ ?

Central forces always act along the axis of
rotation. Therefore, thetorqueiszero. And
if there is no externa torque acting on a
rotating body then its angular momentum
is constant.
Let the spring be compressed by x.
Clearly, Initial K.E. of block = Potential
energy of spring + workdown against
friction

1

1
Zmv2= S k24
o, 2rn\/ 2kx fx

1 Py
a, S x2x(@p= g% 10000 x2%+15x

16=5000x2 + 15x
5000 %2+ 15x—16=0

Q9

| -15%4/(15%- 4" 5000 (- 16)
= 2” 5000
_ -154565.88 _
10000

0.055m
(Ignoring —ve value)

\  x=55cm.
Let K' betheK.E. a the highest point. Then

1
=Ty 2(--y = i i
K'= 2mvx (. vy-Oathlgh&ctpomt)
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u v,
q \

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

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

??.K lu29
& 2 B

o, K'=K.cos%60° (. q=60°)

aeioK

“§25 "2
In young's double slit experiment, the
intensity at a point is given by

I—Iocoszg -

wherg, | ;= maximumintensity
f =phasedifference

Also, f = % x path difference

:@xl_
I 6

w|oT

_ apo
\' )= Iocoszgga

.2

I 30 3

o, — =00s?30°= ae/_ ==
lo €25 4

Thetwo springsarein parallel.

\  Effective spring constant,

K=K, +K,.

Now, frequency of oscillation is given by
1 K

f=— |~

2p

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

(b)

(b)

AlIEEE-2007 SoLvED PAPER

When both K, and K, are made four times
their original values, the new frequency is
given by

f,_i /4K1+4K2
2p m
_1 /4(K1+4Kz) /K1+Kz
2p m 82p m g

=2f; from (i)

For pathiaf,

Q=50ca

W =20ca
a > f
1 1
[ > b

By first law of thermodynamics,
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= Emazwzsmzvvt

where, m=massof particle
a=amplitude

w = angular frequency
t=time

Now, averageK.E. =<K >

1
:<Emvv2a23in2wt>

1
= Emwza2 <sinfwt>
1 o e

Lo B0 2B cgn2q>=10
2 Eop & 20
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1
=, ma’ (2pn)?

2 (.- w =2pn)

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

dx
v=— =2x102 psinpt
at psinp

10, (b)

For thefirst time, the speed to be maximum,
snpt=1

o, sinpt:sin%

P pt=7 t=2=05
pt="> o, t=- =05sec.

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

- po
I=1,singcWt- —=
0 8 2

[2]
which impliesthat the phase difference,

f:E
2

\  P=Esl rms.cos% =0

ge cosB = 09
2 9

The distance of point A (\/E ) \/5)

Y

N
® (@)
ry

> X

Q b
00 ¥, B(20

fromtheorigin,

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

= x/é_l =2 units.

14,

@

@
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Thedistanceof point B(2, 0) fromtheorigin,

0B =1 | =4(2?+(0)? =2units.

, Q
Now, potentiad at A,V , = ———.——
b A" 4pT, (OA)
Potential at B, V 19
"B 4pl, (OB)

\ Potential difference between the
points A and B is given by

1 Q 1 Q

Va~Ve= 25T, 0A 4pi, OB

- Q el 16_ Q & 16
4pi,€0A 0BB  4pi €2 28
= QA “0=0.

4ply

Required Ratio

_ Energy stored in capacitor
~ Work done by the battery

—cv?
= 2(:—2 , Where C = Capacitance of
e
capacitor
V = Potential difference,
e=emf of battery
%Ce2
= Cez ( S V= e)
-1
2
& _Ro
Wehave | = 1,61- e L -

7}

(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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16.

17.

(d)

(d)
©

Here, current isuniformly distributed across
the cross-section of the wire, therefore,
current enclosed in the amperean path

' as
formed at a distance rlge: E?z

1910 R

.

-
O, .
:aep_12+ |, wherel istotal current
gpa o
\' Magneticfield at

" current enclosed
R(By) =0

Path
. %r12§, |
_ gpazfa my I
2pn 2pa’
Now, magneticfield at point P,
@)=L ml
2 2p (2a) 4pa’
\ RequiredRatio:ﬁ:m;Ir;' 4pa
B, 2pa® ml
. a
2 -
2
:—rlz—z =1.
a a

There is no current inside the pipe and
hence Ampere'slaw can not be applied.
Binding energy
=[ZMp+ (A -Z)My —M]c?

=[8Mp+ (17—-8)M—M]c?
=[8Mp+9My —M]c?

=[8Mp+9M —M]c?

But the option (c) is negative of this.

18.

©

@
@

©
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There is no change in the proton number
and the neutron number as the g-emission
takes place as aresult of excitation or de-
excitation of nuclei.

The current will flow through R, whenthe
diodeisforward biased.

Energy of aphoton of frequency nisgiven
by E=hn.

Also, E = pc, where p isthe momentum of
photon

h
\ hn=pc p p:—n.
c
We know that
v:% P dx=vdt
dt
X t
Integrating, (yix = Cy dt
0 0

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

0
¢ g2 #dU
= vt +=—+—
8 2 3@0
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.

2 &3
\ x:VOt+£+ft_

2 3
Att=1,
X:V0+g+f__

2 3
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2. (d) By thetheorem of perpendicular axes,
o, 1,=21,

=1+,
" 1= 1, by symmetry of the figure)

I I
z
» AY
D ™ v F C
, ..>|X
A "E ~ B

Iz

2

v\ g
()]
Again, by the same theorem

|, =1ac*!ep=2lac
(\ 1o =lgp by symmetry of thefigure)

\ lpc =2
ACTS,
.. (i)
From (i) and (ii), we get
lep=lac:
23 (@ Herg
X=X,cos(Wt—p/4)
\  Vdocity,
v:d—X:-xowsinaeWt-ES
dt & 4g
Acceleration,
:ﬂ =- xow2 cost - E?
dt & 4g
w2 & e pou
= XqW* COSap + oWt - — 7 =X W2
- S
cosaevvt+§9
& 4 g

But by question,
Acceleration,a=A cos(Wt + d)
Comparing the two accel erations, we get

A =X w2 and d:3—p.
4

24. (9
2. (b)
2. (o

2007-15

Asshowninthefigure, theresultant electric
fields before and after interchanging the
charges will have the same magnitude but
opposite directions.

Also, the potential will be same in both
cases asit isascalar quantity.

q q
A B
X
"R
D’ <
-q -9
_q -
A 5 =
E .-
S
X
D h
q q
By question,
Half lifeof X, T,,, = t, , averagelifeof Y
n2 _ 1

ST O =(n2)ly
X 9

P 1,=(0693).ly

Vo <ly.

Now, the rate of decay is given by
R= Rge !

For X, R, =Rge ' ¢!

For Y,Ry = Roe'I vt

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
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2. (3
2. (b
2 @

Here, h = i
10
1- 1
\ob=—10-
&l 6
€100

Also, Coefficient of performance (b) is
givenby p = Q , Where Q, is the energy
w

absorbed from the reservoir.

or, g:&
10
\ Q,=90J

Si and 2Ge are semiconductors but C is an
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.

Here, E and B are perpendicular to each

other and the velocity v does not change;
therefore

E
E=qgvB b v=—
a==q B

E'B

_EBsing

Also,
B2

EBsn90° E
:—:—:lVl:V
B? B

\' Option(b) iscorrect.

Here, V(X) =

2
> 0 volt
X -4

Weknow that E = - d_v =- iae 20 o

dx dx 8)(2_ 46

40x
(x- 4)?
Atx=4nmm,

407 4
E= +ﬁ :+@:+1—ovolt/mn.
(4% - 4) 144 9

E=+

Positive sign indicates that E isin+vex-
direction.

30.

3L
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(d) We have to find the frequency of emitted

©)

©

photons. For emission of photons the
transition must take place from a higher
energy level to alower energy level which
are given only in options (c) and (d).
Frequency is given by
& 0
hn=-13.6 iz i:
nf Nzg
For transitionfromn=6ton=2,
n o 13621 106_2 360
" h 82 225 9 Eh
For transitionfromn=2ton=1,
n, =o136e@l 16_3. 360
2" h §2 25 4 &h g
\' np>np
Hence option (d) is the correct answer.
Writing free body-diagramsfor m& M,

m K M
CLLLLLID —F

\ A
—TT
|;|—> < F
mg Mg

we get

T=ma and F-T=Ma

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

\ a= .
M+m

Now, force acting on the block of massmis
& F o__mF

EM+m8& m+M "~

Power of combination is given by
P=P,+P,=(-15+5D =-10D.

1 1

1
Now,P=— b f =—=—— melre
f P -10

ma=

\ f=- &l . 1009cm =-10cm.
&0 o
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3B

(d) Let T be the temperature of the interface.

@

As the two sections are in series, the rate
of flow of heat inthemwill be equal.

T 0 Ly T,
K1 Kz
\ KiA(M - T) _ KL,A(T-Ty)
2 ) l

where A isthe area of cross-section.
o, KjA(Ty - T)lo =KoA(T- Ty)lq
o, KiTilo- KiTly =KoTl - KoToly
or, (Kol +Klo)T =K Tilo +K,Tol,
KiTilp +KoToly

Kol +Kqlp

T=

—

_ KiloTy +Koly Ty
Kilp +Kply

We have, L _10|Og§|
09

L, —10Iog8 5
lo

\oL-L —10Iog —= -10I

8 lo® 8|0

5
o, DL=10logt- l2¢
80 |

0
o, DL= 10Iog8
Py

o, 20= 10|og8 10
2

o, 2=log &, 0
élzz
o, I—1:102
2
o, | Iy
© 27 900"

P Intensity decreases by afactor 100.

3.

(b)

(b)

©
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We have,
Molar hegt capacity = Molar mass x Specific
heat

capacity per unit mass
\ Cp 28C (for nitrogen)
and C,=28 C
Now, Cp -C, R
o, 28 Cp—28 C,=R
R
28’
When acharged particle enters amagnetic
field at a direction perpendicular to the
direction of motion, the path of the motion
iscircular. In circular motion the direction
of velocity changes at every point (the
magnitude remains constant). Therefore,
the momentum will change at every point.
But kinetic energy will remain constant as

b Cp—CV:

it is given by %mv2 and V2 is the square

of the magnitude of velocity which does
not change.

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 o 1, D
B
\ Resultantfield, B =+/B? + B3
But B]_:mand 2 nb|2
2pd 2pd
.2
\ = aefTbQ (| + )
Eopdz \1 2
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3B

(d) We know that

@

(b)

R=Ry(1+ at),

P Rg,=R,(1+50a) .. (i)
Ri00=Rp(1+100a) ()]
From(i), Ry, —R,=50aR .. (iii)
From (i), R;po—Ry=100aRq (1Y)
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,
o, Ry,=4w.
The potential energy of acharged capacitor
.y Q°
isgivenby U=—.

9 y oC
If adielectric dab is inserted between the
Q2

lates, the energy isgivenby —— , where
plates, gyisg y oKC

K isthe dielectric constant.

Again, whenthe dielectric slab isremoved
slowly its energy increases to initial
potential energy. Thus, work doneis zero.
Electronic charge does not depend on
acceleration due to gravity as it is a
universal constant.

So, electronic charge on earth
= electronic charge on moon
\ Requiredratio=1.

SECTIONII - CHEMISTRY

41. (b) According to Kohlrausch’s law, molar

conductivity of weak electrolyte acetic acid
(CH4COOH) isgiven asfollows:

L cHacooH = L “chacoona +LHal - L Naci

\ Value of Ly, should also be

known for calculating valueof L°cy 4COOH -

2. (d)

43. (d)

4. (3

45. (b)

46. (c)

47. (d)

48. (d)

49. (d)
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Aromatic aminesarelessbasic than aiphatic
amines. Among aliphatic aminesthe order of
basicity is 2° > 1° > 3° (-- of decreased
electron density due to crowding in 3°
amines)

\ dimethylamine (2° aliphatic amine) is
strongest base among given choices.

When akyl benzeneareoxidised with alkaline
KMNO,, the entire alkyl group isoxidised to
—COOH group regardless of length of side
chain.

CH,CHj COOH
AL

Ethyl benzene Benzoic aicd
CH,

7 6 5 4 3 2 1
CHg- CH,- CHp - 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 (@

5@

5. (d)

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,=50 010 HIAT]
[HA™]

« < [HTA% ]

[H2A]
=(1.0x109) x (5x 1010 =5x 10715
Given pg =7, p% = 200mm ,XA:O_G’
X5 =1-0.6=0.4, P=290

=Ky Ky

P=pa+Pg= PAXa *+PEXp
P 290=pQ x0.6+200x0.4
\ pQ =350mm

DG° =DH°-TDS®
For a spontaneous reaction DG° < 0

or DH° —TDS° <0 b 1>
. 3
LIP3 107 11970k » 1118K
160.2

DHRr = E; - E, =180—-200=-20kJmol
The nearest correct answer given in choices
may be obtained by neglecting sign.

Eq =0; whencell iscompletely discharged.

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

5. (d)

5. (b)

5. @

58 (@

59. (b)

60. (b)

2007-19

&~ -2+ 10

_ o.osglogﬁz” e
2 écu?t U=

e ug

or 0=11

For acidic buffer pH = pK_ +log gA—ﬂ
eHA g

GivenpK_=4.5and acidis50% ionised.

[HA] =[A7] (when acid is50% ioni sed)

\ 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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6L (b)

62 (@

63. (d)

CHy

©)

Toluene

64 (@
6. (0)
@
(b)
(©
(d)

66. (@

+Cl, %% %6

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

Thisis carbylaminereaction.
CH4;CH,NH, + CHCI; + 3KOH
¥23® C,HNC+3KCl

+3H,0
FeCl,isLewisacid. In presenceof FeCl,; side
chain hydrogen atoms of toluene are
substituted.

Hy

5°

o-chloro toluene cl

CH3C|

p-chloro toluene

Nitro is electron withdrawing group, so it
deactivates the ring towards electrophilic
substitution.

N, : bond order 3, paramagnetic

N, bond order, 2.5 paramagnetic

C, : bond order 2, diamagnetic

C,*: bond order 1.5, paramagnetic

NO : bond order 2.5, paramagnetic

NO* : bond order 3, diamagnetic

O, : bond order 2, paramagnetic

O," : bond order 2.5, paramagnetic

\ (c) iscorrect answer

Morethe distance between nucleus and outer
orbitals, lesser will be force of attraction on
them. Distance between nucleus and 5f
orbitals is more as compared to distance
between 4f orbital and nucleus. So actinoids
exhibit more number of oxidation states in
general than the lanthanoids.

67. (d)

68 (@

69. (d)

70. (¢)
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L et the mass of methaneand oxygen=mgm.
Molefraction of O,

3 Moles of O,
"~ Molesof O, +Molesof CH,

m/32 _m/32 1
m/32+m/16  3m/32 3
Partial pressureof O, =Total pressure x mole

1_1p

3 3

Osmotic pressure of isotonic solutions (p)
are equal. For solution of unknown
substance (p = CRT)

_5.25/M
G = v

For solution of urea, C, (concentration)

1.5/60
\Y

Given
P1=P2
- 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

fractionif O,=Px

C,=C,

or

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

\ x:\/Q: 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. (©)

76. (c)

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

%Y CH3C(:|I3-I)2MgI %597

CH4CH, CH4CH,

|
H - (l; OMgl %%9% H-C- OH
I
H
(D)
n- propyl acohol

|
H

@ n=3, /=0 means3s-orbital

(b) n=3, ¢ =1 means3p-orbital

(© n=3, /=2 means3d-orbital

(d) n=4, /=0 means4s-orbital
Increasing order of energy among these
orbitalsis

3s<3p<4s<3d

\ 3d has highest energy.

Greater the difference between

electronegativity of bonded atoms, stronger
will bebond.

\ F-H.... F isthe strongest bond.

77. (©)

78 @

79. (b)

80. (b)

8L (0

2007-21

3+ -
2A|(s)+6HCI(aq)® 2Al (aq)+6CI (aq)+3H2(g)

\' 6molesof HCI produces=3molesof H,
=3x224L of H,
\' 1 moleof HCI produces
3224
-6

** 2molesof Al produces 3 molesof H,
=3x224L of H,
\" 1 moleof Al produces

3 224

=112L of H,

=336 LofH,

(NH,),S0,+2H,0 %:3® 2H,S0,+NH,OH
H,SO, is strong acid and increases the
acidity of soil.

Spontaneity of reaction depends on
tendency to acquire minimum energy state
and maximum randomness. For a
spontaneous process in an isolated system
the change in entropy is positive.

| 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

Given: ForceP=Pn,Q=3n, resultant R=7n
& P=Pn,Q =(3)n,R' =19

We know that

R?=P?+Q?+2PQcosa
P (7)2=P?+(3)2+2xPx3cosa
P 49=P2+9+6Pcosa .. (i)
P 40=P?>+6Pcosa
and (\/E)Z =P?+(-3)?+2Px-3cosa

P 19=P2+9-6Pcosa

P 10=P’-6Pcosa ... (ii)
Adding (i) and (ii)
50=2P?

P P?=25P P=5n.
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8. (d)

8. (d)

8. (b)

8. (b)

Given : Probabilities of aeroplane I, i.e.,
P(1) = 0.3 probabilities of scoring a target
correctly by aeroplanell,i.e. P(I11)=0.2

\ P(1)=1-03=07adP(11)=1-02=08
\ Therequired probability

=P(1 CI)=P(1).PI1) =0.7x0.2=0.14

1 1 1

1 1+x 1
1 1 1+y

ApplyR, ® R,—-R;andR® R,-R;
111
0 x O
0 0y
Hence, D isdivisible by both x andy

Given, equation of hyperbola

Xy

cos?a sin’a

We know that the equation of hyperbolais
2 2

X_2_ y_:]_

a~ b

Here, a? =cos?a and b® =sina

We know that, b? = a?(e? - 1)
2

Given,D =

\ D= =Xy

=1

a =cos? a(e2 -1

2 at COS2 a= COS2 a.e2

P sin
P sin

2

P e®=1+tan’a=sec’a P e=seca

\ ae=cosa. . 1

cosa
Co-ordinatesof foci are (xag,0) i.e. (£ 1,0)
Hence, abscissae of foci remain constant
when a varies.
L et theangle of line makeswith the positive
direction of z-axisis a direction cosines of
linewith the +ve directions of x-axis, y-axis,
and z-axisisl, m, nrespectively.
\ :cos%,m:cosg,n:cosa

asweknow that, 12+ m2+n2=1

Voo 4P +cosfa =1
4 4

b L+licoga=1
2 2

P cofa =0b a :%
Hence, angle with positive direction of the

Z-axisis p
2

8. (¢)

87. (d)

8. (@
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Using Lagrange's Mean Value Theorem
Let f(x) beafunction defined on [a, b]

then, (=2 T@
b- a
cl [aDb]
\ Givenf(x) =logx
1
f(x)=—
V=
\ equation (i) become
1_t@d-fQ
c 3-1
b 1_ loge 3- logel _log o3
c 2 2
2
c= b c=2log,e
l0ge 3 %
Givenf(x) =tan ™ (sinx + cosx)
f'(x) = %.(cosx - sinx)

1+ (sinx +cosx)

Zaeicosx-isinxq
N YA

1+(sinx +(:osx)2

Ros” cosx - sinE.sinxg
& 4 4 2}

1+(sinx + cosx)2

& , PO

. \/ECOS@X*’ 4§

\ fR)=———
1+ (sinx + cosx)

if f* (x) >Othenf(x) isincreasing function.

Hencef(x) isincreasing, if - P < x+2 <P
2 4 2

p -ﬁ<x<g
4

Hence, f(x) isincreasingwhenn 1 Ee %%

Q- O

) é auy
GivenA=& a 5agand|A%|=25
@ 0 5§
é 5a auédb 5a au
\ A2=¢& a 5a0é8 a 5au
@0 O 5H0 0 5§
€5 253 +5a2 5a+25a%+5all
= 20 a2 saZ+25a |
20 0 25 y
g H
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' 1A%|=25 (25a%) ¢ u
€ a U
1 =atan - u
\ 25=25(25a%) b la|=C * ¢ u?sin2a U
5 e g
5 3 e 9 &
X< X
8. (d) Weknowthame?‘:1+x+?+§+ ........ ¥ ~ : au = W2sn2a
: : =atana §L-—f - R= +
Putx=—1 RH & g9 o
1 1 1 N
1= 1. . S+ = a
\ el=1 1+2I 3!+4| ........ P b=atang &- 2Y
c
1 1 1 1
a1 1.1 1 o
\ € =5 3!+4! i ¥ b b:atana.gg a%
c
0. (b) Given |20° 3V|=1 and q is acute angle o
- N C
between (y and ¢, [U|=1 |V|=1 =} tana:a(c 2)
P 6]0]|V]|sing|=1 b
_ 1 Theangleof projection, a =tant c
b  6|sng|=1P sng== ac- a)
) 6 2. (@ Letthenumber of boysbex andthat of girls
Hence, there is exactly one value of q for bey.
which2 {1 x 37 isaunit vector. P 52+42y=50(x+Y)
91. (@ Let B be the top of the wall whose P 52x—50x =30y —42y
coordinateswill be (a, b). Range(R) =¢ x 4 X 4
u, B(ab) b =8P g—iand x+y 5
b Required % of boys= X 100
a X+y
«<—a—>p c 4
c =—"100=80%
B lies on the trgjectory S )
) 93. (b) Parabolay-=8x
Y 2 _
y=xtana _lg 2X—2 ' y© =8x
2" u“cos“a
2 .
a '
p b:atana —lg ﬁ X' ' _(2’0)
u<cos”a o F
I
€ ga u Ny
P b=atana gd- —————, +.
81 2u?cos?a tana bl o v
6 0 Point must be on the directrix of parabola
é a *. equation of directrix x+2=0b x=-2
=atana 8- a a Hence the point is (=2, 0)
< Zizcosza sina ! M. () Weknow that equation of sphereis
8 cosa X2 +y2+72+2ux +2vy + 2wz +d=0
where centreis (—u, —v, —w)
é v givenx2+y2+z2—6x—12y—2z+20=0
é a u \ centre® (3,6, 1)
=atana g- ————— Coordinates of one end of diameter of the
& U“.2snacosa g sphere are (2, 3, 5). Let the coordinates of
e g g

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

=1

%. (b) Givena=i+j+k,b=i-j+2k and
:x7+(x- 2)]- k
If ¢ liesin the plane of @ and b, then
[abc] =0
1 1 1
ie|l -1 2|=0
X (x-2) -1

P 1[1-2(x—2)]-1[-1-2X] +1[x—2+X] =0
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

Y

%. (@

ALK

Ly c@D

o X

We know that, area of right angled triangle
1 1
=3 xBCxAB = 1= E(l)l(k_l)l

p tk-D)=2p k=-1,3
Given: Thecoordinatesof pointsP, Q, Rare

(_11 0)! (0, 0)1 (3, 3\/5) I’eSpeCtlver
Y R(3,3V3)

97. (0

2p/3
P(-1,0)

p/3
Q (0,0

z

Ya2- ylzﬁ

Slopeof QR =
X9 = X1 3

=} tanq:\/é

® @

RN. (0
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_Pp p
b g=Pobp =P
q=73 P BROX=1
E 2

\  DPRQC=p-
QC=p 3

2
\" Slopeof thelineQM =tan ?p =—.3

\ Equationof lineQM is(y—0)=— /3 (x-0)

P y=—3xPp +3x+y=0
Equation of bisectorsof lines, xy =0arey = + x

X

|(0, 0)

\ Puty = +xmtheg|ven equation
my2+(1 mA)x mx 0

\ mx2+ (1—m)xe —
P 1-m?=0p m= +1
: _ _ Iogt
Givenf(x) =f(x) +F = =0 wheref
ivenf(x) =f(x) @ i = Q " ——dt
\ Fe)= f(e)+fgé‘o
<elog t /elog t
P Fe=Q—dt+ ——dt ...
© Q1+t 1+t )
) J/elog t
Now for solving, | = ——dt
97 Q Tt
\ Put}—zb -—dt—dz P dt——d—§
z

andllmltfort 1I3 z=1landfort=1/e p
z=e
alo
loge—=
N g@zﬂa@%d
S 2;
1+} g Z g
z

\e(logl logz).zee dzo
z+1 & 25

\ 1=

_ & logz & dzp
“Q z+)€ 25
& logz
Qz(z+1)
e logt dt
Qt(t+1)

[\ logl=0]
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100.(3)

101 (b)

b b
[By property Q f(t)dt= (‘2 f(x)dx ]
Equation (A) be
Llogt
= dt +
FO= Qi

_ ft.logt+logt
t(L+1t)

e logt
t(1+ t)

dt

_ (logt)(t+D) |
t(1+1)

b Fe)= Qlogt

Letlogt=x
\ %dt:dx

[forlimitt=1,x=0andt=¢,x=loge=1]

1
\' Fe= (‘gx dx

Py
eX u
Fe) = é--d
826
1
p F(e)——
f(x):min{x+1,|x|+1}
p fx)=x+1U x! R
Y

y=-x+1 y=x+1

()

('11 O)

v
Hence, f(x) is differentiable everywhere for
alx!l R

2
e .1

1
Given, f(x) = o

P f(O)—I|m1- 2
Xx®0 X X -1

(e-1-2x &0 formY
= -—_ ~— Tormy,
x®0 x(e?* - 1) g0 i

\ using, L'Hospital rule

102.(c)

103.(¢)

2007-25
f(0) =lim 46
x® 0 2(xe® 2+ 2 1) + 2 2
= lim 4e™ formu
x® 0 4xe2 + 262 + 262 80 H
2X 0
_“m4e—2 4.—e
x®04(xe™ +e™)  4(0+€°)
\X
%t\/tz-l
\ dX _Sec_]_x
X\/Xz-l
e X
\ Gsec U =P
€ Uz 2
b sec‘lx—sec—lf:%
b secix—P =P p gciy=P,P
4 2 2 4
3
b seclx=2 p x=secP
4 4
p x_—\/i
L= A adx
CosX ++/3sinx
=@ dx
O¢ 3. U
2a-CosxX +—sinxy
&2 i
_1. dx
2 gﬂn cosx+cospsmx§
_1y  dx
20 a;( Po
SN 65
=} 0:0%0 p 0)'¢
121
But we know that

Gosecxdleog|(tanx/2)|+c

\ I:l.logtana@—(+20 C
2 &2 25



2007-26

104.(3)

105.(c)

106. (b)

The area enclosed between the curves
y?=xandy=|x|
Fromthefigure, arealies between y2 = x and
y=X

y=X

1,1
-X (A) y? =x

<
1

2
Yigd ¢ X

(0,0 OQ

v

1
\ Requiredarea= Q(yz - y1)dx

1

1 éX3/2 qu
:Q(&_X)dngfﬂ/_Z_750
\ Requwedarea—zexyz';!l-léxz@l
3¢0 b 2€¢ W
=2 1.1
3 2 6

Let a and b are roots of the equation
X2+ax+1=0
a+b=-aandab =1

given |a- b|<+/5

P \(a+b)?- 4ab <5

( @a- b)2:(a+b)2-4ab)
b Va’-4<5 p #-4<5

P &-9<0p &<9p —-3<a<3
P al (3,3

Let theseries g, ar, ar?,
progression.

given, a=ar + ar?

b 1=r+r?

P r?+r-1=0

_-1x\1-47 -1
- 2

_-1x+5
2
-

b r——1
2

..... arein geometric

b

(taking +vevalue)

107.(d) sin”

108.(c)

109.(a)
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-1800 _ p

]_%(O
+
845 2

-+ CoseC’
€55

1890
845

140
SN T e—L
&5p

1O _ P

=}
sin’ 85ﬂ 5

- COSeC”
sm'l?e—(gzg-
g5 2

1x+oos'1x:p/2]

[ sin”
S.16€46

_1%6: e
50

=] sin” T e—=
E5p

(D)

.14 4
Letcoslg:Ab COSA =— C

5
b A=cos?(4/5)

p snA==

5
\ cos}(4/5) =sin"1 (3/5)
\ equation (i) become,
-1 5 =sin” 1 §
5

sin

p 5 = § p X= 3
5 5 ) )

T.,,=(1)"."C (@ (b) isanexpansion of
(a=b)n
\ Sthterm=t;=t,

= (-1)4. ”C (a)“*‘g )4="C, a4 bt
Bthterm = t;=t,.; = (-1)°"C, (8)"* (b)?
Given t5+t6—0
\ nC,.a"*.b*+(-"C;.a"°.b% =0

n

nt a4 nl a'b’
4l(n- 4) g4 5l(n- 5)!" g°

1 N 4 A
b n..ab4gl -iﬂo
4i(n- 5)la” &n-4) Say
1 6
o, —-—=0p 2-X14
n- 4 b5a b 5
SetS={1,23,....12}
AEBEC=SACB=BCC=ACC=f
\ The number of waysto partition
121, 8 , 4

48 441 40!

:12C4x8C4><4C4 =
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10.(b) f(x)= 4 x* 4 cos gE-J_+Iog(oosx)

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

o  0£Xg2and-P<x<P
2 2 2
or 0£x£4and-£<x<£
2 2
- 6 PO
\ x| 0,—=
&' 20

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 (1))
A 1
3 3m c
T B
T2 Tlsin
ZCOSq ’Os Tl
Vv
12m qle/5m
p/2-q X
T,sing o T, cosq
13Kgs
But given
OC=CA=CB

\ DAOC=DOAC=q (let)
and DCOB =DOBC
Nowin DAOB

. . 5 12
sing=sinA =— and cosq=-—"—
q 13 g 13

Now putting the value of sing and cosq in
equation (i) and (ii) we get
5 12 5 12

To,—=T1— and T;.—+T,.—==13
13 13 13 13

P 12T,-5T,=0  ..(iii)

[ 5T1+ 12T,=169 ...(iv)

Solving equation (iii) and (iv)
60T, — 25T, =10
_60T, + 144T,=_169x 12

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

112, (b)

113, (d)

114. (©
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A pair of fair diceisthrown, the sample space

S=(1,1,(1,2(1,3)...=36

Possihility of getting9are(5,4), (4, 5), (6, 3), (3,6)

\ Possbility of getting score9inasinglethrow
4 1

36 9
\ Probability of getting score 9 exactly twice

aelo 103'118
@9@5 9!3 2!999

1.1.8_ 8

_3C
321,

Equétlon of circlewhose centreis (h, k)
i.e(x—hy2+(y—k)2=k2

(11

(radiusof circle =k becausecircleistangent
tox-axis)

Equation of circle pass1 2gthrough (-1, +1)
\ (-1 32+ (1-k)?

P 1+h +2h+1+k2
p h?2+2h—-2k+2=0

D30
\ (22%-4x1(2k+2)3 0
b 4-4(-2k+2)% 0p 1+2k-230

2k =k?

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

v lom_n_ 1
3 -3 3 27
3 1 1 1
P |I=—=2—=— m=-—,n=—r
V27 3 3 3
LineL, makesanangle a with+vex-axis
\ | =cosa
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15

116.(c)

17.(3)

General equation of circles passing through
originand having their centreson thex-axisis
x2+y2+2g9x=0 ()
On differentiating w.r.t x, we get
dy _ _ &  _ayo

+ — + = =— —
2x Zy.dX 20=0pb ¢ 8x+de§
\ equation (i) be

d
x2+y2+2| @x+yd—yg%x 0
b x2+y2—2x2—2x%.y20

22 dy
b y“=Xx +2xde

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

UsingAM 3 GM
2 2

ap+qo” 2 Pt *2pa,
R R 2 Pq
1+2
e 1+2pq 3 4pg
13 2pq o, 2pqf£1

£ 1 or £ 1
Pd £ C PAE D

Now, (p + 0)%=p?+q? + 2pq

1
P (p+a?£1+2x7 b p+qe.2

In the DAOB,
b AOB = 60°,
and D OBA =
D OAB (sinceOA =
OB = AB radius of
same circle). \ D
AOB isaequilatera
triangle. Let the 5
height of tower ish
m. Given distance
between two points
A & B lie on
boundary of circular park, subtendsan angle
of 60° at thefoot of thetower ABi.e. AB=a
A tower OC standsat the centre of acircular
park. Angle of elevation of the top of the
tower from A and B is 30°. In D OAC

tan30° =1

a
\ P OBA=D AOB=D OAB=60°
[} i:h [} h_i

J3 a N
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118.(d) We know that, (1+x)?0=20C, +20C,x+20C,

X2+...20C x0+ .. 2C, x20
Putx =1, (0 =%, Zaoc¥i20c,
...... +20C, —2C +2°C20
b 0=2[ co- C, +2°C,-%C,
+o 2°C9] +2C
20C1+20C ZOC
Fos —2°C9+2°C10]

—20C,+...+20C

20C3 +

20~ = 9[20
P 20c  =2[%C,-
b 20c _20c. 4+20c
0 1 2

1
— = 20,
T2 C:10

119. (b,c) Equation of normal at p(X, y) is

120.(3)

Y-y=-— %X(X- X)
Coordinate of Gat X axisis(X, 0) (let)
dx
\o—y=-Fix.x
y dy( )

b yPax-x b x=x+y¥
dx dx

\ Co—ordinameofGa?Hyﬂ O(.-j
& dx' @

Given distance of G from origin = twice of
the abscissa of p.

\ x+y—‘ [2x |
Y _ d _
=} X+ydx =2x or x+de =-2X
d d _
b Yax =X oY i =-3X
P ydy =xdx or ydy =—3xdx
On Integrating
2 2 2 2
[} y?:x_+(~,_l or %:_3L+C2
b x?-y?=-2c; or 3x?+y?=2

\ thecurveisa hyperbolaand ellipse both
z lies on or inside the circle with centre
(-4, 0) and radius 3 units.

Y

Im.

¢ zmmc 19| Red

X

v
From the Argand diagram maximum val ue of
|z+1]=6
Second method : |z+1|=|z+4-3]|
£ |z+4|+|B|£[3[+]-3
|Z+l|:6



