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HINTS & SOLUTIONS

SECTIONI-PHVSICS

1. (W LetQ he the centre of mass of the disc
havingradiug 2R, O isthe new O

Letm = mass of dis of radiusR
'= tags of di sowhen the discofradinsE

istetnoed,
M =maszsof dia of radine 2R

Mow, m = (ﬂsz.U,
M M
i 2
alZE)* 4aR
pet urit area

whete o= = the mass

M = [a(2R)? —aR 5 4

= 3nR %
M= 2R 5 = dnR‘c

M'x+mBE
M'+m
(o G of the full disc is at the certre O
o Wfx+mE=0
ot Nlx=—mR

Wie hawe, 1]

(H)

C!

(8

(d

There appears misprirt in this question

There must be &R instead of %.Than

D'..R=[—1]R ::>EL=—l
3 3

1
o5
The acceleration of asolid sphere of mass
M, radius B and moment of inertial rolling
dowr 1 (writhout slippang an inclined plane
making an angle 9 with the horizonta is
glets by
am gsmf ,

I+ R_j
Certral forces always act along the axis of
rotation Therefore, the torgueiszer o And
if there is no external torgque acting on a
rotating body fhen its angalar moom e
iz cotwstardt.

Let the spring be compressed by,
Cleatly, Initial KE. of block = Potertial
etiergy of spring + wotkdown against
friction

where, [ = W2

1 1
Emvz= Ekxj+fx

1 a (1 3
o, E><2><(¢B= Exl[l[l[l[lxx +15%

16 = 5000 %2 + 15%
o, S000x*+13x-16=0

15 #0157 - 4 %5000 %(-16)
=

2= 5000
—15+ 545 88
=—— =0055m
10000
(1 gnotityg —ve wvalie)
=535 om.

Let K'be the KLE. at thehighest peint, Then

1 . .
K= Emvxj('_' = at hi ghest poing)
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u W,
a \

= ;—m[u co s@jg

e
Cal

= IEmug cost 8= K cos 0

[ K= lmuz]
2

a, K=K cofa0e

2
= K[lJ = E
2 4

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

bl

where, [ = maximum intensity
t = phasge difference

[ e=d0

2
Ao b = Tﬂ #path difference

In
1

I=I, cos [%]

=

=

ke
3

2
I (30 3
o, E—EDSEED —I\T)I =7
The two springs are in parallel.
o Effective spring congard,
E=K +K,
Mo, frequency of oscillationis given by
1 K
f=—\.u—
in ¥m

1 K.]_ +K2
f=—)— ..
- m¥ m 9

(H)

(8
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Whenboth ) and . are made four times
theit original walues, the new frequencyis
given by

1 !4K1+4K3

2n m
Lrﬂ[:Kl+4K2j_2I(L K, +K; |
2n m LE:II 1m J

= 2f fromm (1)
For path iaf]
1 =50ca
W =20 ca

p P f
i]_st
Exfirst law of therm odynami os,
AT =0 =W =30-20=30 cal.
For path ik
Q=36cad
W=7
Exfirst law of therm odyiami os,
Q=aT+W
of, W=0Q-2AT
Since, the chatge in internal energy does
tuct depend o the path, therefore
&7 =730 cal
Lo W=Q - ATU=36-30=46cd
The Lkinetic energy of a partice exending
S HIML is gven by

f‘l

K= %ma2 ¢ drfat
whet e, m = mass of particle
a= anplitude

o = anmilar frequeney
t=time
M o, average KE. =< K=

1 .
= {Emmg a? sird mt=

1
Ernc.:nza2 =gintte

1 [IJ [ i IJ
—itnradald [— CoEEn BE=—
Fmedat |5 5
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1
= Zm&2 (Inv)® (o ow =2y
o, =K== wmav?
Here,z =2 =102 cos g t
Speedis gven by

U

iy
v=— =2x102 qanqgt

dt
For the first titme, the speed tobemarimm,
sinng t=1

. . W
of sfnmt= smE

= mi=2 ax

1
7 t=— =05 sec.

P

1. (a9
citouit is gventy P=E,. I, cosd
Here, E=E sireat

1=1, sin[mt—EJ
2

which impli es that the phiase differefice,
L
=3
L
F= Em.lmjs.cnsi =0

[ CDSE = EI]
2

The distanice of paint a[q‘z’, ¥z
¥

12 (g

ACEAND)

|

e

Q
@D 7 BGOD
from the origin,

Oa =11 = o7 + 27

= o4 =2 urits,

We know that power consamed in ac.

2007-13

The distance of point B(2, 0) from the origin,

OB =|5|=4@" +@* =2 wits

H oy, poteritial atﬁ,‘.?_ﬁf ;i
dn =y (DA
Potential atB, Vo = i
E dpey (OB

Potential difference hetween the
poirts A and B is given by

¥, V=
A TE dneg 0A 4ne OB

R 411;QE[, [ﬁ_é] - 4‘J'I;QE|:| [%_ %]

Q

= =0 =0
dn =,

13 (a) RegutredRatio
_ Energy stored in capacitor

Wtk done by the hattery

Loys

= 2—2, whete © =C apacitatice of
Ce
capacitor
WV = Potential difference,
e = emf of battery

I—C ol

2 o
= LW =4
e

N
L

14, (&) Wehave,I=I,:,{1—e J

(Ahen ourertisin growth in LR cirowf)

LIRS

=(1-e
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15 (d
16, (d
7. (0

Here, murrent is v form Iy di stributed across
the crosssection of the wire, therefore,
cwrrett ericlozed in the amperean path

formmed a adistatice [= %]

5.:@ ol s

{

I\ﬁ] w1, wherel istotal ourrent

n &2

Mlagnetic field at

Hg = cuaerert encl osed
Path

Fi(By) =

21 a2
Maow, magnetic fiel dat poirt Py,
_bo I opgl

(By) Zn (24 dma’

Bi_Holy  dAma

FequitedRatio=
2 Zma®  pgl
a
2x—
Bt WP
a a

Thete iz no current inside the pipe and
hetice Ampere's Law can niot be applied.
Binding enetr gy

= [y +(A—Z)h — M]c?

= [N +(17 —&)lj;— ] c?

= [BMp + Al 1]

= [BM, + 0L, I 2

Butthe option(c) is negative of this.

12

19.

20.

21

(&
(2
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There 15 no change in the proton mamber
atud the newtron manher as the -emission
takesplace ag a result of excitation or de-
excitation of macled.

The ourrent will flow thr ough By whenthe
diode is forer et d biased,

Ernergy of a photon of frequeticy wis given
by E=hv.

&lso, B = pe, where pisthe momenbam of
thoton

by
hv=pc = p=TU.
We o that
V:E = &{=th-
dt

X t
[ote gy ating, _[dx - Ivdt
1] i}

H
of % =I(vu +gt+tydt
0

2 3
= |f.’ut-+%+%:[l

2 ﬂ,3
o, ¥=%vwt+=—+—+c
AT
where ¢ isthe condart of integration.

B question,
x=0att=10.

_ Bonel
0=y xl:l+2>c:l:l+3><l:l+|:

= o=0.
2 ﬂ3
I =t +=—+—
2 3
Att=1,

=%+ +f
=% +-+—.
3
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(i Byrthetheorem of perpendicular axes,

=L +L, @ =21,
(" L =L by symmetry of the figure)

I 11?, .
Py

& I'E B

8]

I
Igp ==
EF 7

e
Luzain, by the same theorem
L=lag*lpp =21,
(5 Lup=lgp by symmetry of the figure)
I
Iyp ==
Az =
()
roth (1) atd (1), we get
Igp=Tup
Here,
x=xuc|:|s[:mt—ﬂf4)
Vel ocitsy
o . b
V=—=—upman| at- —
ot 4
Acceleratiom,

a= E= —x.;,m2 Cos (mt—EJ
ot 4

= 3 oo cu:us[ﬂ +[mt—%}i| =xg0°
cos| mt+—
4

Bt by question,

Acceeration a= Acos(mt+ 5

C orvpating the twro accelerati ons, we get
3

Px=xumzandﬁ.=?.

(g

L)

2007-19

Az showninthe figre, theresltant dectric
fidlds before and after interchanging the
chat ges will have the same magnitude bt
opposite ditect ors.

Az, the potential will be same in both
cases asitis a scalar quartity

q q
By question,
Halflife of 20 Ty = Ty, average life of ¥
fn2 1

—_ , =
r 3 Ly = (£02) Aep

¥
= A, =069 A
1}{ < 1&".
Mo, the rate of decayis given by
R= RUE_M
Far X Ry, = Rge st
For ¥, Ry =Rge 7
Hence, E, >R,
Thus, Zwill decay faster than .
The efficiency (| 1) of aC arnot engine and
the coefficient of performance (p) of a
refrigerstor arerelated as

p=
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r
E L
M8

&
10
2lzo, Coefficient of petformance () is

givet by ﬁ:Q—j,WhHEQEiSthE eNErEy
w

ahaothed from the reservoir.

x, -
10
Q,=907.

o1 and Ge are semiconductors bt C 15 an
inadator. Also, the cotductivity of 51 and
Ge iz more than C because the valence
electrons of 34, Ge and  lie in third, fogth
atd second orbit repsectively

Here, E and B are perpendicular to each
other andthe velocity ¥ does not change;
ther efiore

E
gE=gqvH = V=g

Crptior (b is correct.

Here Vix)= f—uvolt
-4

e knowr that E = —% =——d[ EDﬂJ

Atx=4 pm |
a0 x4

-4
Positive signindicates that E isin+ve x-
chirect o

160 10
+—volt S pm.

E=+ L
Vi

0. (d

3. (d

2. ()
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We have to find the frequency of emdtted
photons. For emission of photons the
transition mud take place from a higher
energy level to alower energy level which
ate givett ordy it optices (o) aad (d).
Frequency iz given by

hv=-138 %—Lﬁ
nyp

Fortransiionfrommn=6ton= 2,

= 11 R I 2
Vo gz 22) ol h

For transibonfromn=2ton=1,

w261 1 _EX{EJ
Tl ) e )

Uy E Wy
Hence option(d) isthe correct ansarer.
Writing free body-diagrams for m & M

=

—

»F

we get

T =ma and F-T=Ma
where T isforce due to spring
= F-ma=NMla

of, F=Nla+ma

F
a= :
M+m
M ow, force acting otithe block of massm is
(i) 5
ma= = .
LI+ms m+Dl

Power of combitiati canis given by
P=F;+F,=(-15+5HD =-10D.

1
Mow, P=—- = f‘=l=1—metre
f F -10
f=- 1—>-c1I:I|:I ot = —10 ot
10
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35

(i LetT be the temperabare of the irterface.

Agthe tro sections are in series, the rate
of flow of heat inthem will be egqual.

T, 4 i Ty

K, Ky
E1AN -T) _ K AT-To)
£ £3
where & isthe area of cross-section
o, KyAT -Tody =K AT -Tondy
ot K.]_T]_-rfg - K.]_T-l.'!g = K.QT-E]_ —KQTE-E]_
ot, I:Kg-rfl +K1:£2:IT = K]_Tl-rgg +K2T2 -El
T KT8, + KT 4
_EAT ATy
K8, +Eq 4

34 (4 We hawve, L1=1Ellugﬁ—1}
I

L,= lﬂlng{;—i}

L,-L,=10lcg {II—;] —lﬂlng[%]

of, AlL= lﬂlng{II—l xi—g]
a 1

o, ﬁL=IDIDg{II—1j
2

o, EEI=1EIIn:|g{II—1]
2

o I= lng{i—;]

I

o, L=107
Iy

I

I, =—L

2T

= Intensity decreases by a factor 100.

B ()
% (4)
7 ©

2007-1F

e havwe,
Mlolar heat capanity=Ilolar mass» Specific
heat

caparity per wit mass
s Co=3RC (for pitroget)
and Ch=280CF
Now,C_-C =R
w, 28C -28C,=R
R
&
When a charged patticle entersa magnetic
field at a direction perpendicular to the
direction of mmobi ar, the path of the motion
iz citoud ar I ciroular motion the direction
of welocity changes at every point (the
mazritade remaing constant). Therefore,
the moatnertien will chatge at every poitt.
But kinetic energy will rethain constant as

= CP -, =

it is giver by %ﬂw2 atd v is the square

of the magritude of welocity which does
fint change.

Clearly, the magnetic fields at a poirt F,
ecpa cistart froem AOB and COD will have
directions perpendicila to each ofher, as
they are placed normal to each cther.

Resutart field B = 1’13% +E3

I I
But B, = FL angp, - Fo2
2nd 2mnd

=J %Jz[lfﬂg)

B
B= %{1{‘ +1 )m

,

E
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E.

(dh

(@

(H)

We knoar that
R =Ry (1 + o),

= R, =F,(l +500) e
Ry =Fy(l +100a) (i)

Fram(i. R —-F,=50ak, .. (1)
From (11), Fypp—Fy =100 cRy (1)
Diwichanz (11) by 1%, we get
Rsp-Ry 1
RIDD_RD _E
Hete, R5|:|= S0 andRm =g

i-Fy 1

6E-R; 2
a, 6-R,=10-2F,
a, Ey=40.
The potential energy of a charged capacitor

2

is given by U=§—C.

If a diclecttic slab iz inserted hetvreen the

2
plates, the energyis given by fﬁ’ where

Fo iz the dielectric constatd.

Egain whenthe dielectric slabds remowved
glowly its energy increases to indtial
potertial energy Thus, work done iszero.
Electranic charge does not depend on

acceleration due to gravity as it is a
universal constant.

S, electrord e charge on earth
= glectroie charge onm oot
Fequired ratio=1.

SECTIONIT - CHEMISTRY

dl. (k) According to Kohlrausch’s law, molar

cotwchactivity of weak electrolyte acetic acid
(CH;COOH) 15 given as fol lowrs:

A"cEyco0HE = 0 cHcooth A ED— A0

Value of Ay, should also be

known for caleulating value of A ey, oo om -

12, (d

43, (3

44, (4

45, (k)

6. (c)

47, (d

43, (d

49, (d
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Atomatic amines are lesshasic than diphatic
amines. Among diphatic amines the order of
basicity is 2% = 1% = 3° (.. of decreased
electron density due to crowding in 37
athi ries)

- dimetbrrlamiine (27 aliphatic atnine) is
strotiges base among given choices.
Wiher allod bermerie are oxidizedwith alkaline
EMmD,, the entire alkyl groupis acidised to
—C0O0H grovp regardless of length of side
chairy.

CH,CH, COCH
B0y
Ftbiel bhanzene Benmoic aicd
CH

3
706 5 4 3 2 1
('H; —CH, -CH, —-C-CH-CH, - CH;

(C'H; CH,

H;
Z-sthyl —4 A dirvetbyTheptare

Diamagnetic species have no wpaired
electrons

ng_ =ol#, ot #, o, Uzpi , ‘Jﬂpxg,
nZp?, n*ip d n*lp

Reluctanice of waletwe shell electrons to
participate i bonding is called inett pair
effect The stabiity of lower oxidation gate
(+2 for groap 14 elem end) dtete agses angoing
donzn the group. So the correct arder is
SO0, < Gell, < Phil, < 3nil,

Chlorine reacts with excess of anumoria to
produce ammordien chiloride and ritrogen

8WH; +3C1l, —— N, +HH,C1
Sinaller the aze and b gher the charge more
will he polarising power of cation. B o the
cortect order of polati sitg power iz
K*< Ca®t < Mgt < Be?t
Ilass of 3.6 maoles of H 30,
= Moles = holecud ar mass
=36x=98g=3518¢g

1000 m] sohationhas352 & gof H30,
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0. (d

51 (k)

52 (d)

5304

54 (d

Civenthat 29 g of HyB30), 15 present in = 100
g of zaluti o
3328 gofHyi30, is presentin

100
Ty 3528 gof solution

= 1216 g of sohution
Ilass 1216
Detsity = = —— =1.416 gl
T Yelume 1000 g
=122 gml
Hysh=—=H" +H&"
+ -
K, =10xip-s= LA ]
[Has]
Ha ——H Y +4~
K, =50x10"1"= A7)
[Ha™]

x[HTA ]
N
=1 0=10F =5 =101 = 5= 1018

= Kl XKQ

Crvrety pi =7, PDB = Z00mm ,XA=|:|.6,
xp=1-06=04 F=230

_ _ .0 ]
P=pu+pp= paxs +ppie
= 200= ¢l x06+200%04

PIED. = 330 mun

AG® = AH® —TAS?
Fer a spotanecus react on AG® < 0

or AH ~TAS® <00 - T,
I
3
S 1783407 170K 4 1118K
160 2

tHp =E; -E =1380-200=—20 kl/imol
The nearest correct atswrer gvenin choices
tmay be obtaned by negecting sign.

E_ o =0;whet cell is completel v discharged.

7 4+
cell D.D;g 1 g I:I:ng"%

cell

El:na]1= E*

. (d)

T )]

57. (3

. (3

. (b)

. ()

2007-19

a O0=11- log [cﬁ*]
(22 ]] 2.1
tog [co*] “ 50
[Zﬂ2+] ek

For acidic ndfer pH = pl, +1og

A
HA

Grivenn pl = 4.5 and acid is 50% iotised.
[HA] = [&7] (whet aci dis50% iomd sed)

pH = g, +logl

pH=pl =45

pOH=14—pH=14-45=095
From the given datawe can say that order of
react cnvwrith respect toB = 1 because change
in concertration of B doesnot change half
life. Order of reactionwithrespectto b=1
because rate of reaction doubles when
cotw entration of A iz doubled keeping
concetitration of & constant.

Order of reaction=1 +0=1 andurits
of first order reactionare L mol ™ sec™l,
4f orbitalisnearer to maclens as comparedto
5f arbital therefore, stielding of 4f ismore
than 5f,
Complexes with dsp? hybridisation are
suare plana. 3o [Ptﬂ14]2‘ is sopaate planar
i1 shiape.
The o gard ¢ compounds which have chiral
cartbon atom and do not have plane of
grimmnetry rotate plane polarised i ght.

CHO
|

HO-CH
éH LOH

(*iz asymumetric cabor)

Proteins have two types of secondary
giuctires o-helix and popl ded sheet.
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6. (k)

G2, (d)

6. (3

CH;

Tolsre
6. ()
65. ()

(3
(b
(c)
(e

&, ()

The reaction follows Mark ownikoff rule
which states that when unsymmetsical
reagent adds act oss unsynm etrical double
of ttiple bond the negative part adds to
cathon atom having lesser mmumber of
bopdrogen atoms.
CH;-C=CH+HBr - CH; -C=CH,

|
Br

Br

—  CH;-C-CHs

T

2, 2-ditwotm o-propare
Thiz iz carbylatnine reaction

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

— > HNC+ 3K

+3H,0
FeCl;isLewisacid Inpresenceof FeCl, dde
chain hydrogen atoms of toluene are
subsatitited.

CH3 1 CH3
@ roy, Fel, @’ 4
crchlbao tohete 1

pechiloro toliere

Mitro iz electron withdrawing growp, 2o it
deactivates the ring towards electrophilic
substitation

My bond order 3, paramagnetic
My~ bondorder, 2.5 paramagnetic
2 mondet 15, poramsgan

A 5, paramagnetic
MO bond order 2.5, paramagnetic
HO*: bond order 3, diam agnetic
O, botud or der 2, par am agnetic
O.%: hond order 2.5, paramagnstic
. (¢ iz correct anewrer
Liore the distance betweenrnicl eus and outer
othital 5, 1esser will e foree of attraction on
them . Distance between racleus and 3
crbitds is more as compared to dstance
bebareendf orbital andcleus. 3o actinoids
exhibit more munber of cxidation statesin
genieral than the lanthaticd da.

67, (d)

62 (a)

69, (d

70. ()
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Let themass of methane and oxygen=m gim.
Ldale fractionof O,

_ Moles of O
Lioles of Oy + Mioles of CHy

_ m/f32 _omi32 1
m/32+m/A6  3mis32 3
Partial pressare of O, = Total presare = mole

I
i 3

Oamotic pressre of isotonic solutions ()

1
fra;:tionif02=PK - =

are equal. For solution of unknown
substatice (n = CET)

o - 525/M
v
For sdlution of wrea, C, (concentration)
_L5/60
v
Criwvet
nEh
va=CRT
CRT=C,RT or C=0C,
525/ 18780
ot =
i K
M=210 gimal

CivendH=41 kI mal™t= 41000 ] mol-!
T=100C=273+100=373K

n=1

Al =AH-ArRT =41000 —(2 = 8 314 373
=37292 28 Imal? = 379 KJmoal™

Letx = solubdlity

Ad0; ==Ag" +10;”
K =[Ag"] 105]=xxx=x*
GivenK =1 x10%
x=‘,-'1<_gp= \ﬁxm‘f‘ = 1010t
mollit
1.0%10-* %283 gt

-4
_ 101077 283100 em/1 00l

1000
=283 %107 gu/100 ml
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. (4

72 (8

73 (0)

T4 (d

5. (0)

6. (6)

Let activity of safe working = A
Cverdy = 104

5 = 0693 _ 0.693
30

tysa

2303 104

2303, A
="""ln —log
0693730 ° A

: A &

_ 2303%30
0.693

Chiral conformation will not heve gl ane of
symir ety Bince teisted boat does not have
plate of symmetryitis chiral.

In SHE mechamism transition state is
pettavelent. Forbulloy allod group it will hasee
stetical hinderance and smaller allod gyoup
will favowr the SN2 mechaniam. Bo the
decreasing order of reactivity of dld halides
is

RCH,X>R,CHI>R.CX

x1ogll =100 days.

CH,CH,0H—21 50l cH, 1
&

—E—s CH;CH Mg — o
®

CHACH,
H—JJ—DI'U'IgI 5§54 H—%—OH
b

H
()

t—proprrlalcohal

CHsCH,

(2 n=3, £#=0 means 3z orbital

(k)
(g n=3, =2 means3dorbital
[ n=4 £=0 meansda crhital
Increasing order of energy among these
othitalsis
< 3p< de< 3d

3d has highest energy.
Greater  the difference  between
electrone gatiwty of honded stom s, stronger
will be bond.

F-H.. Fisthe strongest bhond.

n=73, #=1 meansIp-orhital

77, ()

7. (3

L)

. (k)

8. (d)

2007-21

2+ O = 248

g gy g

o B moles of HCl produces =3 moles of H,
=3%224L ofH,
1 mole of HCL gt ochace s
_ Gwdd4
]

W Zmalesof Al produces 3 moles of Hy,
=3=224L of H,

» 1 mole of Alproduces
_ w224

=11.2L ofH,

=336 L ofH,

MH 530, +2H,0 —— ZH,30, +NH,O0H
Hy30, is strong acid and increases the
acidity of sodl.

Spontaneity of reaction depends on
tenudency to acquit e minithum energy state
atid  moarimum  randomness. For o a
goortarnecous process in an isolated system
the charyge in etdroper is positive.

Tsotopes are atoms of same element having
same atomic manber but different atomic
masges Neutron has atomic rmamber 0 and
atomic mass 1. 3o loss of neutron will
getiet ate izotope.

SECTIONTI- MATHEMATICS

Given  Force P=Pn Q0 =3nreadtat B=Tn
&EP=Pn Q' =(-Tn B'=J0

WWe ko that
F2=P4+0%+2PQcosa

= (MP=Pi+(32+2%FPx3cos
=  49=P +9+6P cosm D)
=  40=P¥+6F coso

2
atad ['\"ﬁ:l = P24+ (—32+ 2P -3 cosa

= 19=P¥4+0_§Pcosa
= 10=P?—éPcosm
Adding (D) and (i)

50=2F2
= P¥=325 = P=3n

(i)
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2.0d

2. (h

8. (8

Given : Probahbilities of aeroplane I, ie,
BT = 03 probabilities of scoring a target
cottectly by aeroplatne 1T ie P(ID =02
S H1)=1-03=07 adF(I)=1-02=02
o The required probability
=F(I~M=PTI I} =07 =02=014
1 1 1
I 142 1
1 1 l+y
ApplyRy = B, —R,andR — B;-R,
D 111
=[0 = 0]=x
oo v ¥
Hence, Dis divisible by both x and y
Given,  equation of  hyperbola

IS S
g

Given, D=

SN ot

o
We ko that the equati on of byperbola is
2
.

L

coge 2

x
&2
Hete, a? =cof o and bd = anf o

We know that, % = a® (e - 1)

= sinjm=cusgm(ej—1j

= Sn° oL +C0S o = 0O CLES

= e =l+tan‘m=secfo = e=seca

ae= oos0L. =1

Cos 0

Co crdinates of focl are (Fag, ) e (1,0
Henece, ahaciszae of fooi remain cohstant
wheti o vaties.
Letthe angle of line makeswiththe positive
direction of z-axisis o direction cosities of
Lirwe with the +ve dir ecti crs of x-a0is, w-axis,
andz-aviziz ], m, nrespectively.

] T
» l=rcos—, m=cos—, n=Ccoso

as we know that, B+m2+ =1

cu:uszg +cu:|sj% + st =1

= oofg=0= g= g
Hence, angle with positive direction of the

..o
Z-axisis —
2

AIEFE 2687 SorveD PAFER

26, () Usingl agrange's Mean Value Theorem

Letfix) be afinction defined on [4, b)
then, £'(d I -fy Y]
h-a

¢ efab]
: Civenfix) =logx

1
fixy= —
(=
ecjuati o (1) become

@)

c 3-1

1 log 3-log, 1 log,3
C

=

2 2

o= = c=21loge
log, 3 &
Giiwen fix) = tan™ (sinx + cosx)
1 .
fix)= ————— (cosx — sinx)
® 14+ sinx +|:|:|sxj2

] ﬁ.[;%cusx—;l,isinx]

1 +ismx + oo x)2

EDGEEDSK—EEE SIMX
4 4°

1+(simx +eos xjg

Zeos [x +gj

iy —
G 1+I:s:inx+|:-:|5sz
iff 7 (%) >0 thenfx) i sincreasing fanctio.

Hence i) isincreasing, if —%{ x +%<%

S .
4 4

5
"4

Hetwe, fix) izincreasingwhenn < [—

3| A

5 X oo

82, (4 Civenh= [g @ 5;] and| 42| = 25

5 G a5 G oo
23=(0 o Se|l0 o 5w
n o 50 0o 5
25 Se+5e® Se+25ed 45
=|n ol ? +35a
i 0 25
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20 (d)

90, (k)

o1 (4

AR =25 25t

1
so25=323 czj.fj = || =3

2 3

Wek:w.xrthatex=1+x+%+};—l+ ........ &0
Putx=-1
el=qogei Ll L
2 304
N
=] _E_i-l-m_ﬁ ........
Criven |20x3%| =1 and & iz arute angle

between {3 and 4, |3 =1,] ¥ =1

= || %] snd| =1
=  6|sn®|=1 = sin8=é

Henece, there iz exactly one wvalue of g for

which2 4 =3 ¥ isa wit vector,
Let B he the top of the wall whose
coot ditsteswill be (4 W Range (B ==

u, Bizh

b

A
«— i)

B lies on the tra ectory
1

y=xtaoe —-—g

= b=atanw,—1—g—

W o

— bh=atano I_L}

21 coff mtano

=atatio | 1-

= atatig. 1—2—
u” dsmoloos o

Z

92. (4

03 ()

. (g)

2007-23

=atano |- —>

=atatio l—ii|

= b=atanc [I—Ei|

Lr]

= h=atango. [C_ a]
C

he
e —a)

The snge of projection, o = tar!

= tato =

Ll
e -
Let the rmamber of boys be x and that of girls
he
= Slu+d2y=3500x +0
= 52x =50k = S0y— 42y

4
= di=iy = £=iﬂ.ﬂd £ 2
v o1 +y 5
Required % of boys= —— x100
:{+3r

= ;XIDD =E0%

Parabola = 2x
] ‘f‘ sz =E}:
; 0
4 : :{1 :I »
=y F
o
Nl
+1i
S
" A

Poinitthust be ctuthe directrix of parabola
©oeguati oy of directriy x+2=0 = x=-=2
Henee the poittis(=2, 0)

We kenow that ecquati on of sphere i3
P+ + D+ vy Iwz +d=0

where certr e is(—y, —% =)
gvenx?+y+zd—fx—12y-2z+20=0

s ocettre=3, 6,1

Cootdinates of one end of dameter of the
gohere are (2, 3, 5. Let the coordinates of

the other end of diameter are (o, f, ¥)
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. m+2=3, E'H:ﬁ, w5
2 2 2
= oo=4 [=%andy =7
S Coordinate of other end of dianeter are
(4,9,
Givm?a'=ﬂi+]+12,*r_:u|=;—3+21; anud

=1

95 (h)
E= xin+(x—2j]ﬂ'— "

If ¢ liesin the plane of & and b, then

]

[gtc]=0

¥ (x-32) -1
= 11 2z -] -1[-1 =] +1[=
= l-2z+4+1+2x+2x-2=0
= dx=—4 = x=-32

Given: The vertices of aright angl ed triangl e
AL LB, 1 andCi2, 1) ed Aveaof ASBC
=1 sepate urdt

T

—2+x]=0

%, ()

A(L L)

Bl 1)
o i
L 3

We know that, area of right angled triangle

Cr2, 1

1 1
= = *BC xAB = 1= (1| k-1

= Hk-I1=2 = k=-1,3
Grivern: The coordinates of poittsF, O, R are

(1,0, (0, 0, (3, 34030 respectively:
kS | Ri3,%7)

9. (&)

I3 ni3
X ¢ .
ARV TR

T

Stope of QR = J231 BT
Ia—-41 3

= me:-ﬁ

AIEFE 2687 SorveD PAFER

- Blope of the line O = tan 2?“ =—

. Eeuati on of line QM is(y—0) = — 7 (x ~0)
= y=—Jfix = Haty=10

0% (2 Equationof'h sectors of lines, xy=0 arey= + x
¥

X

Put = +xinthe given equation
+1 —mzjx —mx?=(l
g 2+|:1 —mdid —mxd =0
= l-m?=0=m=4+1

; log t
99, () Gimf(xj=ﬁxj+f[ ]wmei{) L : it
F[:e)=ﬁ:ej+f'[lﬂ
lugt Leloz t
= Fie dt A
©° I -[1 1+t &
17
Nuwfursolvmg,I=I tlogt
1 1+t
Ptz Llaiw = oa--E
t 12 72
andlimitfort=1 = z=1 andfort=1/e =
z=¢
1
oe})
Hat
2
! 1+l z
z
B .I'* (logl-logzz [_E]
1 z+l1 o2
¢ lugz[ dz]
=|. T - logl =0
L z+hh z [ Togl =0]
1
=r 0gz_
1z(z4+1)
_ .I'* logt
1Ht+1)
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100.4)

101. (k)

b h
[By property L Frf)dt = L fix)dx ]
Equation (&) be

B L
logt dt"‘_ll logt
11+t 1tl+1)

F(e)=

j‘*tlu:ugt+1::ugt J' (11::gtj(t+1jd
1

t1+1) tl+1)

= F(g= j‘ lngt

Letlogt=1x

1
L —di=d
t

[forlimitt=1,z=0andt=ge,x=loge=1]

© F(e)= I:x dhr

2
F(e)= lx?]:

1
Flei= -
= Flg=7
fix)=min{x+1,|x|+1}
= fixl=x+1l =2 €R
ke

y=-x+1 et

0, 1)

o
AL l

¥

Hence, fix) is differertiable everyrhere for

dlx =R,

] 1 2
Given, )= = =5~

1

=l % pd¥ _

dx_

= lim & [E fu:urmi|
x—0 x[:e ]_:|

- uaing, L'Hospita rde

102.(¢)

103.(c)

f(T) = lim

x=0 Z(xe?¥2 + ¥ 11+ 627 2
f'u:;rmi|

x—0 dixe?® 4+ &2y B 40 +e") -

42"

2007-29

= lim

— lim e 4"

r‘ % =
o 2

e 2% [n
w0 dxe?® 4+ 26%% 427 [0

I =ger
x\‘x -
. I R
| sec Tt =—
[ ;
= sec'lx—sec'l-\ﬁ = E
_ ) n . m m
= gec - == = seclx= — 4=
4 2 2 4

in in
= gerly= — — x=gec =
4 4

= x=—af2

I—I—dx
Cosx +J_"Tsinx
ke

1=I
2|:1—n::n:-sx +£sinxi|
2 2

dx

=§I[

sinicnsx+ms£sinx
A 3]
1 dx
o (3]
anlx+—
f
= 1 1_[ [+“]d-:
= — | cosec| x+—
2 f

Bt wre knowr that
Icusecxdx =log| (tanx /| + C

L= l.lngtan (£+E]+C
2 2 2
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104.(a) The area encloged between the curves
7= xandy=|x|
Fr-:umthnafigurna-,asurnaa].uas‘r:natl.x-'nana'nj.r2 x atud
V=i
V=3

. - ) m]} 1 2]1]
R d == -
Equl.fﬁ area 3[:{ 2I::{

_2 1.1

31 6

105.(c) Let o and B are roots of the equation
Pta+1=0
o+ p=—aandaf =1

gven |a—f| <5
= erp <

[ @B = @+p - )
o el A< = si-d<s

= af—0=l = #40 = —F<ax3

= a=[-3,3)
106, (K Let the series & at, a=, ate ity g ot eteic
ft ogression.
givery, a= ar + a
= 1=+
= r+r-1=0
R I [ RV
2

-1
= t= J- (takityz +ve walue)
. f_

AIEFE 2687 SorveD PAFER
107.(dy i)
.1 [}:J T _1 [5J
s Sl — | = ——COse; —
5 2 4
= anrt(2]-2-s(d
5 2 5

i =wi2]

= dn’? [%J = pos? (%J A1

Let cos™

[ sin ! ¥ +cos

%=ﬁ:>cnsf—'a=— o
= A=cosl(4m)

o =

= EhA=

cos L5 = sin~l (3/9)
ecjuation (1) becotme,

. 1x 13
sml—=sm15

= —= % = x=3
1020 T, =(-LF"C (af* (bfisanexpand onof

a—hin
5thte:rm—tj=
—(—1 M: (a)n gb)-’-l e, et
fith term = 1= (1) A [:ajn‘j[:bjj
L"jnﬂaﬂtj+t,5 DS+
A e 2 eh=0
b3 anbj

- 1! at 4y ml
din-PHl 5t Slin=-51 53

a |

Setd=
LoBouC=5 AnB=BnC=AnC=p
.. The marber of ways to partition
12' Bl 4l
S am

109, ()

=Bo, o, =t =
121
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HOE R= 47 4 o] [%-1] +logleost)

111.04)

x
%) is definedif —1 = [5—1] 21 andeosx=1

Civen: Abodyweghing 13 kgzis suspended
by twro strings OB = Sm and OA = 12 m.
Length of rod AB =131

Let T) iz tensdon in string OB and T, 1=
terision in string &

T, sing =T, cosé A1)
and T,sing +T,cos8 =13 A3}

OC=CA=CB

SEOC = Z0AC =1 (lef)
atd SCOE = Z0OBC
Mo in & ACH

! . 3 12
B =sind = — and =—
snfl= snf= o cosd =
How puatting the walue of sing and cosd in
erpaticr (1) atd (i) we get
3 12 3 12

ST md T T D=1
213 113 1 2
= 12T,-5T,=0 ...(mj
= ST H1ITo=160 ()

Solvng equati o (1) and (17)
80T, — 23T, =10
60T, + 144T, = 169 =12

—169T,=—169 =12
= T,=12andT,=5
Tenmu:unsmstrmgs areSkgand 12 kg

112.0h)

13.0d)

114.05)

2007-2F

& pair of fair diceisthrowt the sample gace
S (11,01, 301,30 =36

osability of geting? are (3, 4,(4,7), (6, 31,3, 6)

P-:usmhhtjmfgeﬁmg seore D ina single theowr

=i=l
3/ 9
- Probability of getting score 9 ex actly tirice
[][ 1] 311 8
| E—H—_H —H =
o a s 7 3
3211 8 8
27 3 3 243

Equati on of circle whnse cetitre 18k, K)
ie(x —HE+(y— kjg

1)

=LL
H— x

(radis of c:iru:lnal|=Ir kbecause circle istangent

tox-axid)
Equatmofmrclepas through(-1, +1)
. E 2+E1_ :]2_

= 1 +hi+Th+1 +12 -2k =%2
= ¥ +2h-2k+2=0

D=0

L ER4x1Zk+DH 20
= d-dLk+DH20=1+2k-2210
1

k2o
= 73

Letthe directioncodnes ofire L bel, m, r then
A+3m+n=0 Y|

andl +3m+2n=0 .. [

oty sol ity eouation (1) and (if), we get

i m n i _m _n

-5 3

om0 1
3 of27
3 1 1 1
s I=_=_,m=—_,n=_
N2 A3 £
Line L, makes anangle o with +ve x-axis
I=cozg
1
= cosg. =
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115, (&)

116. (6

117. (&)

General equation of cirdes passing through
ctiginatdhavingthedt centre s anthe x-axisis
P +2g=0 Ny

O cdiff ever atingwr r bz, we et

dy [ dar]
2x+2y. +ig=0 = g=—|x+v—=
¥ i g g L rm

- equatioe (1) be
42 [—[x+y:x—y]].x=|:l
= xi4y —Ixd —x ﬂ.y=|:|
dx
dy
=yd4 —
= =x Exydx

Sitice, foand o ave positive real mumbers
g+t = 1 (Gverd)

Using &AM 2 GM
2 4qf 42
) [p;q] 2 g7 =T g
1+2
4:-1 2pq 1+2pg 2 dpy

12 2pq o, 2pgl

1 o1
F":l i: 2 o, pq = E

Now, (p+o?=p? + g +2pg

= (pt+gf = 1+2><% = ptq<T

In the & AOE, '

L AOB = a0%,
and < OBA =
£ OABdnee 04 = h
OB = radivg of
sathe citelel. . A
208 iz a eopilateral
triangle. Let the , i
height of tower ish o
. Given distatice
bebw een twro points
L & B lie on E
boundary of circuar park, subtends an angle
of 60° o the foot of the towet AB e AB=a
Storer OC standsat the centre of a circular
patk. Ande of elevation of the top of the
towrer from A and B is 30°. In A QA
tan30° = 2

a

£0BA= £ AOB =< QAR =60°

= L:E:}h:i

Jioa ¥

]
=

AIEFE 2687 SorveD PAFER

12 (d ‘i.-"'ié-’e Imwjglat, (1m+ el 3 o, +:§':'C o
=+ Cipk+ .. X

Putx = 1, §= ang, “ag Py, _a0g, 4

= =23, -

— Ilcm = E[QDCD_EDC1+2EIC2 _2[![:3
+o =200+ 20
x 20 2 1 20
:>1 Com I31“'[3:4_ Cy to g
1]
T3 C1
119 (b0 Equation of normeal at plx, wis
dx
Y—F——E(X-KJ
2 oot ditate of G at 2 axisis (30 ) (let)
Ly — e g
dy
dy = dy
= =X -x = A=xty—
Yo T s
. dw
o Co-ordinate of G [x+y§,ﬂ]

Fiven distance of G from origin = twice of
the abhacissa of p.

x+5r% =|2x|

d d;
= x+3r§=2x ot x+5r§=—2x

iy _ y_,
= ¥ TX oy = =3
= ydy=xd of ywdy=—3xnde
O Integrating

2 2
= ﬁ=x—+l:1 ot ﬁ=—3xT+|:2
= xg—j.rg=—2c1 or 3xdty=lc,

ootheoveisa ethola atud ellipse hoth

120.(4) =z lies on or inside the circle with cerdre
(—4, 0 atwd rackine 3 wnits.
v
&*
i
.c—w@—lm Rel
L
s
Froom the Arvgand dagyam manimown walue of

|z+1]|=46
Second method : [z +1|=|z+4-3]

£ [z +[=3] = 3] +] -3
= |z+1|=48
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